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The Great Quetta Earthquake. 


Scarcely had India recovered from the effects 
of the (Treat Bihar Earthquake of 1934 when 
she was again visited by a calamity of much 
vaster dimensions^ though limited over a 
smaller area. The region to suffer this time 
is Baluchistan. The event occurred on May 
31, in the early hours of the morning, when 
practically everybody was asleep indoors. 

The full extent of the calamity is not yet 
accurately l^iwn, but there is very little doubt 
that it will rank as one of the major calami- 
ties that have befallen mankind. Baluchistan 
is a sparsely populated area, the average not 
exceeding seven per sq. mile. But during the 
British rule, the area has increased in impor- 
tance owing to its being selected as a major 
base for military operations. Several important 
stations have grown up, the chief being Quetta. 
This is a large military cantonment and has 
a population which varies between 40,000 in 
winter to 70,000 in summer and this popula- 
tion is divided between the civil and military 
areas. It is further an important railway 
junction between Afghanistan and India,— the 
railway running from Sukkur in Sind to Bolan 
Pass via Quetta to Chaman on the Afghan 
frontier. The indigenous population consists 
of Baluchecs, Pathans, and a large number of 
Hindus from the Punjab and Sind, and a large 


military population consisting chiefly of Euro- 
peans, and Indian Sepoys. 

The time of occurrence of the earthquake 
was 3 A.M. on Friday. According to reports so 
far received, the intensity of the shock was so 
great that the civil station was completely laid 
flat with only foot-high walls standing. As most 
of the people were sleeping inside on account 
of a recent cold spell, nearly the whole of the 
population in the civil area was buried under 
the debris. The cantonment area was less 
damaged. According to the latest estimate 75% 
of the whole population of 35,000 in the civil 
area was killed instantly or buried under the 
debris of fallen houses. The newspaper reports 
describe the whole city as a vast burial ground. 
Round about Quetta the small towns and the 
villages also have suffered terribly. A small 
city, Mastung, is said to have been completely 
destroyed, and only one old woman, out of a 
population of 2000, is said to have escaped 
alive. The city of Khelnt, the seat of a feu- 
datory chief, the Khan of Khelat, has also 
been razed to the ground. Aerial reconnais- 
sance shows that the villages in the plains 
around have been almost completely wiped 
out. The total casualties are now placed at 
nearly 60,000 dead of which 40,000 are recog- 
nised in government reports. 
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We may compare these figures with those 
of the Bihar earthquake where according to the 
official estimate the total casualties amounted 
to 7200 dead in Bihar and 4000 in Nepal. Thus 
the Quetta earthquake far surpasses the Bihar 
disaster in its intensity. The casualty was 
greater because the earthquake took place at the 
dead of night when everybody was sleeping 
indoors, while in Bihar it took place at 2. 15 
P. M. when people were mostly outdoors. 

The major earthquake on the 31st May 
was succeeded by after-shocks, one of which 
took place on Sunday at 2. 5 1 P.M. and reached 
almost catastrophic dimensions. 

It is officially estimated that between 25,000 
to 26,000 persons are dead at Quetta city alone, 
as a result of the earthquake. This figure has 
been estimated on the basis that out of the total 
population of 36,000, only 10,000 have survived 
including 3000 wounded. The general public 
opinion, however, places the summer population 
of Quetta at a much higher figure than the 
official estimate of 36,000, and hence supposes 
that the number of casualties is much larger. 
This figure does not include the casualties in 
the neighbouring area and other smaller cities. 

It is natural that disasters like the present 
one strike not only terror, but also excite much 
moral and intellectual speculation. The present 
age is too much sophisticated to give credence 
to stories of divine wrath and the like. But 
the very fact that a quake of the earth’s shell 
barely lasting for two minutes, can completely 
wipe out of existence whole cities and coun- 
tries built up as a result of scores of years 
of patient enterprise, labour, and engineering 
skill, gives us sufficient food for reflection ; 
but we do not wish to speculate on the 
mystery regarding the origin of the universe 
or of this earth, or wish to comment on the 
theological speculation regarding the origin of 
the great natural calamities which sometimes 
affect mankind. These are questions which, 
we are afraid, will ever be beyond the compre- 
hension of the human mind. 

The scientific man now knows that the 
earthquake is a purely physical phenomenon, 
governed by the laws of nature, and we shall 


tell our readers in plain language something 
about the knowledge acquired about earthquake 
phenomena as a result of scientific studies 
carried out so far. 

It is true that, in the past, earthquakes have 
been very frequent, and sometimes very disas- 
trous over the whole of Northern India along 
the foot hills and in the plains below the Hima- 
layas and its extension to the further south, 
covering Baluchistan right upto the south as 
far as the Kathiawar peninsula. But there does 
not seem to have been on the part of the Hindu 
and other savants of antiquity any attempt to 
understand the earthquake as a natural pheno- 
menon. Besides the great historical earthquakes 
of which we are aware, there must have been 
some very terrible ones in the past, of which 
echoes remain in the myths and legends preser- 
ved in the old scriptures. We may refer to one 
or two of these stories. There is a legend in 
the Mahabharata that N. Bihar (Mithila) was 
once ruled by a dynasty of kings who bore the 
title of Janaka. I)r. H. Roy Choudhury and 
other competent historians regard this dynasty 
as historical, having flourished in Bihar between 
1200 B. C. and 700 B. C. ; the kings of this dynas- 
ty were regarded as great philosophers and 
patrons of learning, and Upanishadic learning 
flourished under their fostering care, but it is 
recorded that the last of them, Kalar by name, 
unlike his predecessors, was a great scoundrel 
and was sent to hell with his capital and king- 
dom by the curse of a sage to whom he had 
given great offence. Probably the story refers 
to tin* sudden destruction of the last Janak’s 
kingdom and capital by a great earthquake 
occurring in the 7th century B. C. which was 
far more intense than the Bihar earthquake of 
1934. The later writers as usual saw in this 
phenomenon an expression of Divine Displea- 
sure at the wicked ways of man, and utilized it 
to illustrate their moral theme. There is an- 
other story which says that Krishna’s capital, 
Dwarka, which was to the west of the Kathiawar 
Peninsula, was swallowed up by the sea when 
Krishna’s clansmen fell by each other’s hands, and 
the great hero departed to heaven. Probably the 
story refers to a great subsidence of this part 
of the peninsula due to a great earthquake, 
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similar to the one occurring in 1819 in the very 
same region, which led to the formation of an 
inland sea, called the Runn of Cutch, and 
disappearance of the Sindri fort below the 
waters of this inland sea. Many other stories, 
alluding to what seems to us to be earthquakes, 
may be reproduced here, but a consideration of 
space does not permit us to do so. 

It may be said that other countries have 
also looked upon earthquakes as expressions of 
divine displeasure. We may refer to the biblical 
story of Sodom and Gomorrah, and the formation 
of the Dead Sea. 

At the present time scientific men are being 
assai ed in the press, because inspite of their 
efforts and the ridicule they pour on the theolo- 
gian and the astrologer, they have failed to 
predict the occurrence of such disasters. The 
ubiquitous astrologer has come forward with the 
claim that he foretold the calamity. It is note- 
worthy that such claims are always made after 
the disaster. Hut the scientist still owes some 
apology to the public as to why he is unable 
to give timely warning of such disasters. 

Beginning of Scientific Study 
of Earthquakes. 

It is said that in 132 A.D. a Chinese savant, 
named Choko, designed ail apparatus which 
may be described as a primitive seismograph. 
In Europe the scientific study of earthquakes 
is very recent. We may say that it was started 
by an Irish engineer, Robert Mallet, who, in 1859, 
induced the Royal Society of Great Britain to 
give him a research grant to enable him to 
proceed to South Italy and compile a report 
about an earthquake which had devastated Nap- 
les and its surroundings in the previous year. 

Mallet performed the task with great care, 
and laid the foundation of the Science of Seis- 
mology (from seismos , meaning a quake). 
TIis studies were mainly descriptive, that is, 
he gave an account of the damage done, the 
direction in which the disturbance happened 
to work, and also reported about changes in 
the geological formation in the affected locality. 
Later on, towards the latter half of the last 
century, a number of pioneers, Milne and Omori 


in Japan, Wiechert in Germany, and Gallitzin 
in Russia, invented sensitive apparatus (called 
seismographs) for recording the movements of 
the earth. Japan has been a pioneer in the 
science of seismology, because she suffers from 
frequent and very destructive earthquakes. 
About 1880, Professor Milne, who was then in the 
Japanese Educational Service, founded the first 
seismologieal institute which has now grown 
up into the Imperial Seismologieal Society , and 
is the most well-equipped and well-staffed 
research institute of its kind in the world. 
Next to Japan, in seismologieal investigations, 
conies Italy which also suffers from frequent 
and very destructive earthquakes. Next come 
Germany and Russia. Not much seismologieal 
studies are carried out in England, as that 
country does not fall within the earthquake 
belt. Within the whole historical period, only 
one man was killed in London in 1380 by the 
falling of a building in London due to an earth- 
quake which had its origin in Portugal. 
America woke up to the study of earthquakes 
after 1900, when the city of San Francisco was 
devastated by a great earthquake. 

In India, the earthquake investigations are 
carried on by geologists and by the Meteorolo- 
gical Department. The work done by the 
geologist is more like a post-mortem examina- 
tion. After every earthquake, office! s in the 
Geological Survey of India rush to the place of 
occurrence, study the amount of destruction and 
the changes in the geological formation and 
draw curves, showing regions of equal seismic 
disturbance (iso-seismic lines). They thus try 
to determine the place from which the earth- 
quake has originated (epicentre of disturbance). 

It is now generally recognised that the 
earthquake is due to movement in the earth's 
crust which produces some cataclysm at some 
depth (usually called the focus). The epicentre 
is just above the focus, and is generally the 
place where the maximum destruction takes 
place, but though the focus is just below the 
epicentral tract, it is difficult to locate its depth 
exactly. 

The Geological Survey of India has publi- 
shed a number of valuable memoirs on the 
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great earthquakes which have visited India 
since 1897, the year of the Great Assam Earth- 
quake, which was reported very fully by R. D. 
Oldham. The other reports are of the Kangra 
Valley Earthquake of 1905, the Ray manual 
Earthquake of 1914, and the Bihar Earthquake 
of 1934, which is sill in preparation. 

The few recording seismographs which are 
to be found in India are generally under the 
Meteorological Department. The stations are 
Colaba, Agra, Alipore, Kodaikanal, Hydera- 
bad, Deccan (belonging to the Nizam State), and 
at Oorgaum (Kolar Gold fields, Mysore) and 
Colombo, Ceylon. There is also a seismograph 
at Delirn Dun under the Trigonometrical Survey 
of India. In contrast to the Geological Survey 
these instruments may be said to record the daily 
pulse of the earth and also its violent fits which 
we call earthquakes . We reproduce in this 
issue the record of the Great Quetta Earthquake 
by the Alipore seismograph which we owe to 
the courtesy of Dr. S. N. Sen, meteorologist, to 
whom our sincerest thanks are due. 

It may be rightly argued that it is no com- 
fort to the man whose property and family lie 
buried under the debris of a devastated city to 
be shown a seismogram with which the scientist 
is able to locate the disturbance as soon as it 
occurs, and to make some estimate of its inten- 
sity. The public wants some more concrete 
achievement which will ensure him certain 
amount of safety against the occurrence of such 
calamities in future. 

We should frankly admit that inspite of 
intense effort, lasting over half a century, the 
earthquake scientists have not yet been able to 
trace the causes which lead to the cataclysm 
inside the earth resulting in a catastrophic 
earthquake. A discussion was held last year 
under the auspices of the Indian Science 
Congress, in which the Indian scientific men of 
different sections tried to present the points of 
view of their respective sections regarding the 
origin of earthquakes. There are scores of theo- 
ries, but none are satisfactory and it appears 
that years of labour are still ahead before the 
world can be in possession of the knowledge 


which will yield some clue to the origin of this 
mysterious phenomenon. 

Need for appointing an Earthquake 
Commission. 

Now that India has suffered from a number 
of successive catastrophic earthquakes within 
a short period, we should impress upon the 
government the desirability of appointing an 
Earthquake Commission, composed of geolo- 
gists, physicists, meteorologists and engineers 
with the following objects in view. 

The commission should be expected to report 
to the government on the desirability of starting 
an All- India Seismological Society for a coopera- 
tive study of earthquakes in which the universi- 
ties should be invited to take part as in the case 
of the Agricultural Research Work. This pur- 
pose is achieved in Japan by the Imperial 
Seismological Society and the Earthquake 
Research Institute of Tokyo in collaboration 
with other branch institutes and university 
research departments. The workers in this 
institute are carrying on a systematic 
investigation of the geological formation of 
Japan, not only on the surface, but also in 
the interior of the earth with the aid of sensitive 
physical apparatus, particularly the Eotvos 
Gravity Balance . This is a very sensitive 
balance, discovered about forty years ago by 
Haron von Eotvos, a Hungarian physicist, and 
is now extensively used by mining companies 
for prospecting purposes. (vSuch gravity 
surveys are very desirable in the case of India, 
in view of the instability of the earth’s crust 
all along Northern India giving rise to frequent 
earthquakes, and of the divergence of opinion 
held by different schools of scientists regarding 
the composition of the crust, its loading and 
variation of level with time due to physical 
changes taking place underneath the crust). 
Resides such work, the Japanese Institute also 
carries out by means of modern experiments 
very important investigations on the damage 
done to different types of buildings by earth- 
quake thrusts. 

To determine the acceleration which the 
moving ground imparts to a building or column, 
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‘Shaking Table” experiments are being carried 
on in Japan and lately also in America. A table 
on which model structures in artificial condi- 
tions (such as on sandy or clayey beds etc.) 
are placed, is given known and controlled motion 
and the acceleration and motion of the struc- 
tures are directly measured. How these results 
obtained in miniature scale are to be modified 
for actual big structures on natural ground, 
technically known as the problem of similitude, 
is not yet definitely known. A knowledge of 
these will help the structural engineers in 
making quake-proof constructions. Formerly 
the Japanese buildings used to be made of very 
light material, under the idea that even if the 
buildings collapse, the occupants will not be 
much hurt. But when, during the Tokyo Earth- 
quake of 1923, more people perished by the 
conflagration which started after the earth- 
quake, than by falling of houses, the Japanese 
Government directed certain model experiments 
to be performed in the research laboratories ; 
acting upon the advice of their scientific experts 
they introduced certain building regulations 
which are said to have greatly minimised the 
dangers of damage and loss of life in subsequent 
shocks. 

Further, in India we should have a string 
of stations in and around the quake zones from 
which records should be transmitted to a cen- 
tral station for synoptic study. Observations 
on extensive scale over the areas in question 
should be carried out to test the statement of 
some Japanese seismologists that systematic 
earth tilts often precede earthquakes, to judge 
about the applicability of such results to Indian 
conditions. A combination of seismologists, 
geologists and engineers is to be brought about 
to devise ways and means of every possible 
kind for protection of life and property from 
severe earthquakes. 


These points are extensively discussed in 
the review of Earthquake Damage and Earth- 
quake Insurance by Freeman which treats the 
matter from the view of insurance of buildings 
against earthquakes. 

The earthquake at Quetta is said to have 
caused a damage of ten crores of rupees in pro- 
perty alone, not to speak of the loss of thousands 
of precious human lives. One hundredth part of 
these losses, spent in founding research labora- 
tories of the type we have mentioned, would be 
a justifiable expenditure from the public exche- 
quer. 

The duty of science is quite clear. Though 
so far it has not yet succeeded in tracing the 
origin of these catastrophes, much less 
in predicting them, there is no reason to think 
that success will not come some day. Mankind 
watched for six millennia the mysterious motions 
of the planets, before a Kepler came and disen- 
tangled from the mass of observations the laws 
governing their motions. With respect to the 
earthquakes, it is true that we are simply collec- 
ting data ; the present thinkers are groping in 
the dark like Kepler, in the hope that they will 
see the light some day. When that light comes, 
they will be able to repeat to the layman the 
same remarks which Kepler made when people 
tried to belittle his great achievement on the 
plea that his laws were so simple that anybody 
could discover them. “If God Almighty could 
have waited for five thousand years for a Kep- 
ler to find out the laws which govern the motion 
of the heavenly bodies, Kepler can wait for at 
least a century more for people who would be 
able to appreciate the full value of his discove- 
ries.” But Kepler had not to wait for a century, 
and probably the earthquake scientists will have 
to wait for a lesser period. 



Earthquake Damage and Insurance 


Earthquake Damage and Earthquake Insu- 
rance by R. John Freeman. Me. Graw-Hill 
Book Company. Inc . A Jew York and London. 

The book under review presents a splendid 
collection of facts regarding earthquake damages, 
particularly to all kinds of masonry work and 
describes attempts made in various countries 
to evolve engineering structures strong enough 
to resist the destructive force of severe earth- 
quakes. The view point of the author is that 
of earthquake insurance, and he expects that 
his study will arouse public interest in the 
subject in America, leading to provision of 
funds for the much needed study and research 
which will be helpful to structural engineers 
to find out means for better protection of 
life and property. Though the ultimate find- 
ings of the author are addressed to Insurance 
Executives, the book is of considerable inte- 
rest to science. It will be difficult to find a 
single volume containing pertinent details of 
the study by scientific men of all the recent 
destructive earthquakes upto 1930 in different 
parts of the world. The assessment of every 
such earthquake as regards its degree of vio- 
lence, the extent of the area over which its 
destructive forces have been operative, the 
kinds of structures which have succumbed and 
those which have successfully withstood the 
violence in that area, the geology of both the 
seriously affected areas as well as of areas 
which fortunately appeared to escape destruc- 
tion, the damage and loss in proportion to 
sound value of property, have all been studied 
in detail and with punctilious care. The author 
then draws his own conclusions which he has 
taken every opportunity to emphasize to the 
utmost degree. To amateurs who desire to 
know what human efforts have done upto now 
to escape destruction by earthquakes (and there 
will be many such persons at this moment 
in India), the book, though rather bulky, may 
undoubtedly be recommended. 


The findings of the author are set forth 
clearly in separate chapters and refer to condi- 
tions in the States. The author first stresses 
the fact that the zones of greatest earthquake 
activity are limited and well defined. The zones 
of serious destruction are relatively small, 
and important damages to structures at a 
distance of more than 25 miles from centre of 
disturbance are very rare. (The statement 
will not apparently apply to the last Bihar 
Earthquake where the ravages extended from 
Nepal to a good portion of North Bihar). A 
study of recent earthquakes in the United 
States and Canada, however, shows that in 
any one quake, the total area over which serious 
destruction of buildings has occurred, has 
never exceeded 10 sq. miles, except in a single 
case. Secondly, the author (who is an expe- 
rienced engineer himself) concludes from per- 
sonal inspection of affected areas in California, 
Japan, China and from information collected 
by seismologists and builders in those 
countries as well as in Italy that the destruc- 
tive activity of the quake has been confined 
mostly to weaker buildings built on unstable 
ground ; while those which could resist 
were particularly designed for that purpose. 
Buildings not exceeding 100 ft. in height and 
made sufficiently rigid and capable of resisting 
a horizontal acceleration of one-tenth that of 
gravity will, in the opinion of the author, 
generally meet the requirements of earthquake- 
proof constructions (specially in the States). 
Subject to certain conditions laid down for 
construction and previous inspection by engi- 
neers, the author concludes that the inclusion 
of a clause coveringearthquake risks inordinary 
fire insurance at small extra cost will safely 
be possible. 

To the present day seismologists, the book 
will not probably say much that is new, but 
the author’s complaint that modern seismo- 
logy and geophysics have carried their study 
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on too theoretical grounds devoid of human 
interests deserves respectful attention. The 
following lines quoted from a certain letter 
at the end of the book will show the depth of 
his feeling in the matter. “ The registration 
of an earthquake two thousand miles away 
can hardly he expected to interest a man whose 
family lies buried beneath the ruins of a 
house built of improper materials upon ground 
that any geologist might have told him to 
keep away from. n Seismologists have perfected 
sensitive instruments to register distant quakes 
with all their components. From these records 
they .» calculate the origin of the quakes and 
their calculations throw light on the geology 
and physics of the ground underneath. What 
the structural engineer wants is accurate know- 
ledge of the acceleration and amplitude of 
vibration of violent earthquake motion within 
the zone of destruction and the response made 
by large rigid structures to the quake motion. 
These data are essential to the structural engi- 
neer for construction of earthquake proof 
buildings. Modern seismologists in different 
countries, have paid little attention to the 
direct measurement of these quantities. Japan, 
however, is a noble exception, where seismo- 
logical studies under the inspiration of the 
vState are in a most organised condition. 

There is much interesting information for the 
general reader spread all over the book. It is 
first noted that the earthquakes may have vol- 
canic or tectonic origin. The first type is asso- 
ciated with volcanic activities, and has a shallow 
origin. The area affected is very small not 
exceeding a few miles from the centre of distur- 
bance. The more serious are tectonic earth- 
quakes which are responsible for most damages. 
The earth’s outer crust to a depth of about sixty 
miles is not in a stationary state. Due to transfer 
of material by erosion and sedimentation or to 
shrinkage, strains etc. gradual stresses are 
developed and stored up in the elastic rocky 
crust underneath and in case these stresses ex- 
ceed the elastic limit of the rocks, the latter are 
suddenly ruptured. The elastic set back pro- 
duced sends a series of waves which travel both 
# through the earth and over the surface. The 


m 

shock felt at a distance somewhat resembles a 
hammerblow followed sometimes by a few regu- 
lar wave like movements. The surface waves 
are the most destructive though the actual dis- 
placement of particles of matter in a building 
seldom exceeds 1 inch. Hut the sudden accelera- 
tion produced can be great. In the last Japanese 
Earthquake of 1 923 acceleration of about one 
third of that of gravity was also noted in some 
places. The damage to property is much great- 
er on alluvial soil than on solid rocks. In the 
last Japanese shock it was found later by careful 
observation that the soil of alluvial formation 
was shaken fully three times as intensely as the 
ground of diluvial formation. It is an interest- 
ing fact that about 95% of the total damages in 
the recent earthquakes in America (this is also 
true of the last Great Japanese Earthquake) was 
caused by fire and only about 5% directly bv 
the quake. This is of immense importance to 
underwriters and one of the reasons which led 
the author to his conclusion regarding earth- 
quake insurance. The effect of shocks on 
different types of buildings has been very amply 
illustrated in the book by photographs in 
chapters vi-xi. The study has not been limited 
only to American quakes but the author has 
taken all opportunities to collect information 
from visits to affected areas after quakes in 
Japan, Italy and Central America and has piled 
up materials from these sources. 

A noteworthy feature of the book is the 
space devoted to the account of the study and 
research in earthquake in Japan. There is an 
Earthquake Research Institute in the state 
University of Tokyo where systematic and 
continuous work on earthquake is carried on. 
After the last great earthquake a group of 
engineers and seismologists under the autho- 
rity of the Japanese Government, prepared a 
report on the nature of and the damages caused 
by the earthquake. This was published in the 
Japanese language by the Japanese Society of 
Engineers and is the most complete report on 
any earthquake published anywhere in the 
world. The author had 'certain portions of this 
report translated into English from which 
ample quotations have been made. There is a 
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brief account of three important instruments 
constructed by Kyoji Suyehiro, director, Earth- 
quake Research Institute for precise measure- 
ment of quake motion, namely a tiltmeter 
measuring changes in ground slope to a decimal 
of a second helping to find correlation, if any, 
between progressive earth-tilt and occurrence of 
an earthquake, an accelerometer for direct 
measurement of ground acceleration, and a 
seismic vibration analyser to detect the quake 
periods, predominant in different regions. The 
theory of Dr. Naito's (a Tokyo engineer) earth- 
quake proof constructions, little known outside 
Japan (for his publications arc all in Japanese 
language) has been discussed at some length. 
Dr. Naito advocates a rigid construction whose 
natural period of vibration will be smaller than 
the probable period of any violent earthquake 
motion. Such buildings have been found to be 
unaffected by the destructive earthquakes. In 
Japan methods have actually been developed 
to measure directly the free periods of vibration 
of buildings. For structural stability, a great 
deal of importance is laid by Japanese engi- 
neers on ground plan shape (rectangular and 
square shapes being stronger than I,, K or U 
shape), on symmetry of wall openings, re-inforccd 
concrete walls and rigid floors. Braced build- 
ings with walls and bents with diagonal bracing 
are in the opinion of Dr. Naito, best suited to 
resist severe quake havocs. 

Chapter XII which deals with the prediction 
of time and place of occurrence of future earth- 
quakes will be read by the layman with great 
interest. Though seismologists agree that in 
the present state of development of science no 
prediction of any value is possible, there have 
been cases in which recent quakes have been 
predicted by seismologists. The approaching 
catastrophe at Tokyo in 1923 was actually fore- 
cast by Oniori, the celebrated professor of seis- 
mology in the Imperial University, though the 
exact time was not predicted, from his records 
of continuous observations for years. Volcanic 


quakes can be predicted much better and there 
is one of Mount Pelee by Prof. Jaggar. Some 
Japanese experts lay much stress on continuous 
measurements of slow earth-tilt by clinometre 
as a means of predicting earthquakes, as earth- 
tilt is sometimes regarded as a forerunner 
of earthquakes. This tentative method is being 
tried by extensive measurements in Japan at 
the present time. 

After the recent tragedies in Bihar and Balu- 
chistan in quick succession, the average Indian 
has ceased to look upon the study of earth- 
quakes with a mere idle curiosity. It is being 
slowly recognised that protection of human 
life and property requires the study of the 
subject in an intense manner. We have to take 
the cue from Japan in this matter. The State 
instead of appointing a Commission of expert 
geologists and seismologists to report on the 
quake after such a disaster involving appalling 
loss of life and property, as has been the usual 
practice, should wake up to the necessity of 
doing something on the line of Japan and help- 
ing to intensify the study of earthquakes by 
establishing a series of continuous observation 
stations in suitable places and encouraging 
research which will extend our knowledge of 
the complicated character of quake motion and 
supply necessary data to structural engineers 
to design simple and less costly earthquake- 
proof construction suitable for this country. 
An admirable scheme of research on earthquake 
has been set forth at the end of the book under 
review which may be taken over with suitable 
modifications. Lastly it must not be forgotten 
that the study of earthquake includes the 
possibility of perfecting methods of prediction 
of destructive quakes, which will certainly be 
the most effective life saving device. For 
though at the present moment it is outside the 
range of practicability it may not remain so 
even in near future. 


N, R . Sen. 



The Quetta Earthquake 

Dr. S. N. Sen and R. Bakshi 
The Observatory , Alipore, Calcutta. 

The severe earthquake shock which has rently had its origin at latitude. 30l° N and 
devastated Quetta and its neighbourhood at longitude 664° K. The position is determined 
about 3 hrs. (I.S.T.) on 31st March, 1933, appa- from the following data:— 


Station. 

Kpi central 
distance. 

Time of beginning of the 
shock at the station. 

Computed time of beginning 
at the epicentre. 

Bombay 

920 miles 

3 h. 5 ill. 33 s. (I.S.T.) 

3 h. 2 ill. 22 s. (I.S.T.) 

Agra 

690 „ 

3 h. 4 ni. 54 s. (I.S.T.) 

3 li. 2 in. 28 s. (I.S,T.) 

Calcuttta 

1470 „ 

3 li. 7 m. 36 s. (I.S.T.) 

3 h. 2 m. 48 s. (I.S.T.) 


As can be seen from the map below, the nistan just to the soutli of Chaman. 1 he 
region approximately coincides with the Kliojak epicentre is roughly about 00 miles to the north- 
Range at the border of Baluchistan and Afgha- west of Quetta. 



The shock was so violent that the three waves arrived. The trace of the Omori-Ewing 
seismographs at Alipore Observatory were, for Seismograph (East-West component) is repro- 
a time, put out of action soon after the Rayleigh duced below . 


3 
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AUPORE OBSERVATORT 

.PUETTA SHOCK 31*MAY 1935 
Omori -Ewin^ ,Ea»t“Wc»t Component. 



KiG. 2 

The Alipore seismographs did not record any moderate in intensity and occurred at 14 li. 51 m. 
foreshocks. A few aftershocks have however (I.S.T.) on the 2nd June, 1935. The Milne-Shaw 
been registered. One of these aftershocks was record of this shock is reproduced below : — 


, Qu«H« shock E" 4 Juni 1935. 

I 



. . ^■ 1. ~ Kr ) 


"yt xro. 


■' 1 


■- — 


,»V o v^‘ *. ,kM. 


Fig. 3 

It may be mentioned here that the severe 
Baluchistan earthquake of 20th December, 1892. 
also originated at the same place. According to 
Griesbach (Records of Geological Survey of 
India 26, 57-54 1893) this shock was caused by 
a displacement on a fault which flanks the 
Khojak mountains on the west by about 2 \ ft. 
It was discovered later by Col. McMohan that 
there is a fault about 120 miles long, running 


from Murgha Cliaman (some 18 miles north of 
Cliaman) to Nuski. It is alleged that after 
severe earthquakes, which are not uncommon 
in the locality, deep Assures appear along the 
fault. It would be interesting to know whether 
in the recent earthquake there has also been a 
slip along the Chaman-Nuski fault and whether 
Assures have since appeared. 


The Application of the Statistical Method in Industry 

P. C. Mahalanobis B. A. (Cantab), L E. S. 

Presidency College , Calcutta . 


Introduction. 

Until recently the statistical method in 
industry has been associated with practically 
one single group of problems, namely market- 
ing. But during the last 3 or 4 years, rapid 
developments have taken place in the applica- 
tion of the statistical method to technical 
problems in industry. There is a growing 
realization of the benefit which industry may 
gain by the use of analytic statistics to a whole 
range of problems that arise in the course of 
routine production such as the purchase of raw 
materials, control and standardization of the 
quality of manufactured products ; problems 
of sampling and testing etc. There are also 
special research problems in industry which 
involve careful planning and experiment, and 
which require the same kind of statistical 
control and analysis as agricultural field experi- 
ments of the new type. An attempt has been 
made in the present note to give a general idea 
of the scope of the statistical method in industry, 
but owing to the highly mathematical nature 
of the subject it has not been found possible to 
touch any of the technical details. 

Control of Purchase of Raw Materials. 

In making bulk-purchases (whether of raw 
materials or of partly or fully manufactured 
products) it is usually not practicable to test 
every unit of the purchased goods. For con- 
sumable commodities like coal or electrical 
fuses, which are destroyed during the process of 
testing, such complete tests are of course even 
theoretically impossible. 

Thus the need constantly arises for esti- 
mating the quality of a large batch or consign- 
ment of similar material from the inspection of 
a small amount drawn from the larger whole. 
We are therefore obliged to have recourse to 
the method of sampling tests carried out on a 


small fraction of the total purchases. (The term 
‘sample’ is used in this note in its statistical as 
distinct from its ordinary commercial sense. 
Thus a ‘sample* consists of a number of indi- 
vidual units for each of which one or more 
characters have been or are going to be 
measured and recorded ; it is often usual to 
speak of these measured values themselves as 
forming the sample). 

From the purchaser’s point of view three 
things are important 

(i) the goods purchased must attain a 
specified standard ; 

(ii) the quality received by him shall remain 
uniform from one consignment to another ; and 

(iii) the amount of sampling tests he has 
to carry out should be reduced to a minimum, 
consistent with safety. 

We must take into consideration the exis- 
tence of variation in this connexion. For 
example, the percentage ash-content of coal 
from the same source of supply may vary by 51) 
or 100 per cent; different test specimens from 
the same batch of yarn vary in strength by 50 
to 100 or more per cent; the length of life of 
electric lamps of marked voltage may vary from 
one lamp to another by 200 or 300 per cent, and 
so on. Testing a single unit will clearly be 
inadequate. The question naturally arises, how 
many units must be tested in order to attain a 
given degree of accuracy? How should the 
units in the sample be chosen ? For example, 
in sampling raw cotton, is one handful represen- 
tative of a bale, or is one bale representative 
of a consignment? Is it better to choose 500 
hairs singly, say 50 from each of the 10 bales in 
a consignment, or should they be chosen in tufts 
of 50 ? In sampling coal, should we take a 
handful from a single sack, or take samples 
from a number of sacks? In testing electric 
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lamps, should we take 10Q samples of 2, or 40 
samples of 5 or 2 samples of 100 lamps? When 
it is remembered that there may be variations 
within a unit ; between units in the same 
consignment; between consignments from one 
source of supply ; between sources of supply; 
and between supplies at different seasons, the 
complexity of the problem will be easily 
realized. 

We have already mentioned that the 
existence of variation must be accepted as a 
basic fact of experience. The knowledge of 
‘mean value 1 alone is therefore practically useless, 
and it is essential to take into consideration the 
nature and amount of variation present. This 
emphasis on the study of variation distinguishes 
modern analytic statistics from the older enu- 
merativc statistics in which totals or mean 
values only are of importance. The magnitude 
of variation is usually measured by what is 
technically known as the “variance”, or its 
square root, the “standard deviation”. The 
‘variance’ is simply the average value of the 
squares of all deviations from the mean, and is 
obtained by taking the sum of squares of all 
deviations from the mean, and dividing this 
sum by the total number of deviations. It is 
clear that the greater the magnitude of variation, 
the larger will be the value of the variance. 

Statistical control is based on the important 
fact that for homogeneous material both the 
mean value and the variance remain sensibly 
constant. In fact such stability of the mean 
value and of the nature and magnitude of the 
variation (as measured by the variance) are the 
only criteria of homogeneity. The size and 
number of samples will for example obviously 
depend on the magnitude of the variance. Other 
things being equal, a larger size or a larger 
number of samples will be required to attain 
the same degree of accuracy when variance is 
large than when variance is small. The probable 
limit of variation from one sample to another 
will also clearly depend oil the value of the 
variance. 

Thus once the mean value and the variance 
are known, it becomes possible to prepare a 
complete testing scheme on the following lines : 


(1) A standard programme is prepared for 
routine testing which will include detailed 
instructions regarding (i) the size of samples, 
(ii) the method of taking the samples, (iii) the 
number of samples, and the interval at which 
they should be taken. It is usually convenient 
to arrange for the results of the sampling tests 
being plotted on graphical control charts. 

(2) An upper and a lower “limit of safe 
variation” will be marked on the control chart, 
such that so long as the observed results of 
sampling tests fall within these limits it may 
be assumed that the quality of the material is 
controlled and is remaining sensibly uniform. 

(3) A second pair of “danger limits” lying 
outside the “safe limits” will also be marked 
on the charts. If the result of a sampling test 
falls outside these danger limits it will signify 
an appreciable departure from uniformity which 
requires special investigation. 

(4) If the result falls in the region lying 
between the safe and the danger limits, that is, 
falls in what may be called the “warning belt”, 
it will indicate that the situation is suspicious. 
It will then be advisable to repeat the sampling 
test until it becomes clear whether the control 
has broken down or not. 

The advantages of such a scheme of statisti- 
cal control are many. It will reduce the cost of 
testing to a minimum, consistent with safety. 
It will give immediate warning of any suspici- 
ous increase in variation, and will give definite 
indications of any appreciable departure from 
uniformity of quality. Once the control system 
is properly designed it will practically work 
automatically until the danger zone is reached, 
when of course special investigations will again 
become necessary. Finally the method is extre- 
mely elastic, and the testing programme can be 
adjusted to suit any desired degree of accuracy. 

The degree of accuracy itself must of course 
be fixed from considerations of a practical 
nature. If the specifications are stringent the 
cost of testing will be large, for larger or more 
numerous samples will be required. An inade- 
quate specification on the other hand will cost 
very little in sampling tests, but will be practi- 
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cally useless. There will be an optimum degree 
of accuracy and amount of testing for a parti- 
cular material or industry, and this optimum 
must be determined with the help of statistical 
analysis. 

Routine Control of Quality of Manufactured 
Products. 

Similar statistical problems arise in attempt- 
ing to control the quality of manufactured 
products. Even when the quality of the 
raw material is kept fairly uniform, numerous 
factors such as temperature, humidity, rate of 
working etc., cannot be fully controlled, and 
consequently the product varies in quality. 
The statistical aim at this stage is two-fold. 
The first objective is to eliminate assignable 
causes of variation in quality. For example, 
in many industries the quality of the product 
varies considerably with humidity. A manu- 
facturer may therefore want to know whether 
it is worth incurring the heavy expenditure of 
installing a plant for artificial humidification 
and air conditioning. Hy correlating daily 
output and quality of the manufactured 
product with daily humidity records for the (as 
yet) unhumidified factory, the statistician can 
often make an estimate of the probable gain in 
production to'be expected from the installation 
of a plant, and thus help the manufacturer in 
making a decision. 

In many instances the economic efficiency 
(or rather, inefficiency) of production is measured 
by the the fraction of the manufactured product 
which fails to conform to the engineering 
specifications, or by what is usually called the 
fraction defective. Under controlled conditions 
this fraction should fluctuate within a normal 
range of variation. If it is found that the varia- 
tion is irregular and often greater than this 
normal range, we shall have every reason to 
suspect the presence of some gross or definite 
cause of variation. Now it is clear that even 
when the average quality of the product remains 
constant, the proportion of defectives will inevi- 
tably rise when the range of variation increases. 
To reduce and control the magnitude of variation 
is thus of prime importance in such cases. All 


assignable or systematic causes of variation 
(the existence of which is indicated by statistical 
analysis) must therefore be eliminated by suita- 
ble improvements or changes in manufacturing 
processes until the statistical test assures us 
that the fluctuation has been brought within 
normal limits. 

Once the assignable causes of variation 
have been eliminated, it becomes possible to 
attain the second object of statistical control, 
namely, the setting up of a routine programme 
of testing which should be adequate but not too 
costly. The plan for such a test programme 
will naturally be very similar to that already 
described in paragraph 3, and will consist of 
detailed instructions regarding size and number 
of samples, methods of collecting them, and 
control charts with double sets of safe’ and 
‘danger* limits. 

The setting up of such a system in a factory, 
the elimination of assignable causes of variation 
by gradual changes and improvements in the 
process of manufacture, and the use and inter- 
pretation of routine tests for investigating 
causes of variation require an intimate acquain- 
tance with the working of the factory as well as 
the most refined statistical technique. The 
essential need for co-operation between engi- 
neers and statisticians cannot therefore be over- 
emphasized. 

Specification and Standardization. 

The growing strength of the movement 
for national and international standardization 
of materials shows the industrial importance 
of the subject. The degree of accuracy of speci- 
fications and of standardization which can be 
attained in practice ultimately depends on the 
variability of the quality of the manufactured 
products, and on the reliability with which such 
variability can be estimated. 

It is being more and more widely recognized 
that uncontrolled variation is the most potent 
source of inefficiency in every direction. Once 
a fairly satisfactory level of average quality is 
attained, a reduction in variability becomes 
usually more important than a further improve- 
ment of the quality. Consider, for example, the 


4 



76 


Science and Culture 


July, 1935 


tensile strength of malleable ironcastings. 
Kven when the average strength is high, if 
variability is large, the marginal “factor of safe- 
ty” must be kept large in order to ensure the 
strength not falling below the minimum 
requirement. Provided the variability can be 
appreciably reduced, it will be clearly possible 
to lower the “safety factor” without any increase 
in the average strength ; in fact when variability 
is small such reduction of the “safety factor” 
may even become possible with a lower average 
quality. It is likely therefore that many of the 
“safety factors” used in engineering practice 
could be reduced without danger, provided the 
variability were reduced and estimated with 
greater precision. 

Standardization of specifications thus calls 
for reliable estimates of the average quality 
as well as of the variability in the quality of 
the material. The need for sampling pro- 
grammes and of the use of statistical analysis 
for this purpose is thus clear. 

Problems of Management and the 
Human Factor. 

Statistical methods are equally indispen- 
sable for the analysis of variations caused by 
the human factor. In fact statistical analysis 
has functioned as the basic tool in practically 
recent investigations in industrial psychology 
in dealing with a large variety of problems such 
as the influence of temperature, humidity, mono- 
tony, rest-pauses and other conditions of 
working on the quality and quantity of output ; 
investigations on accident-proneness and pre- 
vention of industrial accidents ; selection of 
employees ; efficiency of methods of training ; 
fluctuations in labour turn-over ; time-studies 
of the rate of production in relation to stoppages 
of machines and unequal distribution of work ; 
comparative efficiency of operatives and me- 
thods of organization etc. Besides these recent 
developments, the statistical method has been, 
and is still being, extensively used in connexion 
with the study of marketing problems of all 
kinds including cost analysis, comparative 
efficiency of advertisements, market surveys, 
business forecasting and industrial planning. 


Statistical Control in Industrial Research. 

The primary object of industrial research 
is the comparison of different kinds of raw 
material, of different types of machinery, or of 
different technical processes to find out which 
gives the better or more uniform quality of 
product or a larger output. Under laboratory 
conditions the different factors can often be 
isolated and studied separately, but this is 
usually impossible under actual factory condi- 
tions of production. It therefore becomes 
difficult or impossible by ordinary laboratory 
methods to disentangle the different causes and 
effects in order to study the relationship between 
the factors under investigation. Recourse to 
the statistical method is thus inevitable, and it 
is necessary to consider statistical principles 
in designing the experiments. The general 
aim is to try to balance out all the uncontrolled 
factors of variation. The basic problem from 
the statistical point of view is practically the 
same as in agricultural experiments of the 
new type in which the effects of different 
“treatments” are compared with the help of 
suitable randomized designs. For example, 
Dr. R. H. Pickard D. Sc., F. R. S., Director of 
the British Cotton Industry Research Associa- 
tion, has explained in a recent paper how the 
well-known “Latin Square” design of agricul- 
tural field experiments was used with great 
success in an investigation on the influence 
of “wettability” of a cloth on the rate at which 
number of experiments could be reduced by 
half for given standard of significance. 

It is claimed that the use of the modern 
statistical technique in industrial research lias 
the following advantages 

(1) Owing to the statistical control in 
the design of the experiment it is possible to 
obtain valid results by eliminating the effect 
of chance factors. 

(2) The precision of the comparisons is 
increased appreciably, and all results are 
obtained in terms of the probability scale. 

(3) It usually becomes possible to reduce 
considerably the total number of experiments 
thus effecting a substantial saving of both 
time and money. 
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(4) The simultaneous study of a number 
of factors is rendered possible by a design of 
a “complex” type. It thus becomes possible 
to study the “inter-action” or mutual reaction 
of different factors. Such studies are alto- 
gether impossible in the older type of research 
in which the different factors are investigated 
separately and in isolation. 

(5) With the help of correlational analysis 
it becomes possible to study the inter-connexions 
between different sets of factors, and thus 
obtain a greater degree of control in many cases. 

Advantages of Statistical Controls 
in Industry. 

It will be seen from the preceding 
discussion that statistical analysis can provide 
industry with a scientific basis for the estab- 
lishment of economic standards of quality, and 
an essential tool for the maintenance of such 
standards under routine conditions of large 
scale production. The use of the statistical 
method will give adequate control over the 
quality of materials purchased in the bulk ; 
reduce the cost of routine inspection and test- 
ing ; help in reducing the magnitude of fluc- 
tuations in the quality of manufactured pro- 
ducts, and by eliminating assignable causes 
of variation reduce the proportion of defective ; 
make it possible to reduce without danger 
the ‘factors of safety’ ; make specifications more 
reliable, and thus help international standardi- 
zation ; furnish an effective tool for the study 
of problems of management involving the 
human factor ; and finally increase the efficiency 
and reliability of experiments in industrial 
research. 

Actual experience has shown that the cost 
of using statistical controls is comparatively 
a small item, and is usually fully worth while 
from a purely business point of view. It is 
claimed in fact that the statistical method is 
indispensable for the elimination of waste, 
and for attaining economic standards of effi- 
ciency in production. 

Recent Developments in Western Countries. 

Dr. W. A. Shewhart of the Bell Telephone 
Co., U- S. A. published in 1931 an impor- 


7/ 

tant book on the Control of Quality of 
Manufactured products dealing exclusively 
with the application of the statistical method 
(especially the theory of sampling distribution) 
in industry. A little later a Joint Committee 
was set up for the development of statistical 
methods in the U. S. A., by the American 
Society for Mechanical Engineers and the 
American Society for testing Materials. Dr. 
Shewhart was invited by the University of 
London to give a course of lectures in London 
in May 1932 on the Role of Statistical Theory 
in Industrial Standardization. This immedia- 
tely led to the British Standards Institution 
calling a conference of representatives from 
several different engineering groups, scientific 
societies and research institutes, and a committee 
was appointed under the chairmanship of Mr. 
B. H. Wilsdon of the Department of Scientific 
and Industrial Research to draw up a report 
on the subject. Similar action was taken in 
Germany at about the same time by the 
Dcutscher Normensausschuss. 

Dr. Egon Pearson of the Biometric Labora- 
tory, London, contributed a paper on the quality- 
control of output to the York meeting of the 
British Association, and read an important 
paper before the Royal Statistical Society in 
December, 1932, on Statistical Method in the 
Control and Standardization of the Quality 
of Manufactured Products which attracted a 
considerable amount of attention. The subject 
was discussed in a special article in Nature on 
October 29, 1932, and again on December 24,1932, 
and it was suggested that provision should 
be made in the Biometric Laboratory for the 
development of education and research in this 
subject. The question was immediately taken 
up, and a new Department of Applied Statistics 
with Dr. E. S. Pearson at its head was created 
by the University of London in October 1933. 

In the meantime a Committee had been 
appointed by the Council of the Royal Statis- 
tical Society for forming an organization which 
would provide facilities for the consideration 
of the problems involved in the application of 
statistical methods to industrial and agricul- 
tural research : and a new ‘Industrial and 
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Agricultural Section’ of the Society was formed 
on November 23, 1933, when Dr. R. II. Pickard, 
K.R.S., Director of the Hritish Cotton Industry 
Research Association, read a paper on the 
Application of Statistical Methods to Produc- 
tion and Research to Industry. 

A Scheme for India. 

In view of the practical importance of the 
subject it is suggested that provision should 
be made for its study and its application to 
problems of industrial production, organization 
and research in India without further delay. 
The introduction of the statistical method is 
likely to prove immediately useful in India in 
connexion with the testing of raw materials 
and manufactured products of all kinds, in 
railway workshops, telegraph and telephone 
engineering etc, and in such industries as 
textile, iron and steel, jute, coal, sugar, leather, 
paper etc. 

It is suggested that the actual testing and 
the collection of primary data will be done by 
engineers ami technologists under factory 
conditions or in testing laboratories, and the 
data will be reduced and analysed in the statis- 
tical laboratory. The statistician will prepare 
testing programmes, while the technologist 
will try them out under actual working condi- 
tions and send the results to the statistician 
for analysis and interpretation. In the begin- 
ning the work will necessarily be of the ‘trial and 
error’ type, but w r ith the accumulation of data 
relating to the variability of the material or 
product under investigation, it will gradually 
become possible to set up a permanent pro- 
gramme with standardized control charts. 
This will enable the work of testing to proceed 


on routine lines without further reference to 
the statistician until there is a break-down of 
the control. Again in special investigations 
(rendered necessary by such break-downs, or 
in industrial research) when assignable causes 
of variation will have to be traced and elimina- 
ted, the design for conducting experiments will 
be prepared by the statistician, while the actual 
expriinental work will be done by the techno- 
logists. In this way by close co-operation 
between technicians and statisticians the 
complicated problems of industrial production 
can be studied in all their intricacies in the 
most efficient manner. 

India is admittedly backward in industry. 
The need for using modern methods of scientific 
research is therefore all the more urgent. 
Analytic statistics has been found to be a most 
powerful tool for this purpose in the western 
countries. It is bound to prove even more use- 
ful in India where urgent problems of all kinds 
require solution in every direction. 

The application of the statistical method has 
already been started in a small way, mainly on 
the theoretical side, in the Statistical Laboratory, 
Presidency College, Calcutta. An attempt is 
being made to keep a record of progress in 
various fields in western countries. Detailed 
information and free advice on any point will 
be gladly supplied to industrialists, technolo- 
gists and other persons, interested i’n Indian 
industries. The Laboratory is also prepared to 
undertake research problems of all kinds inclu- 
ding the preparation of control charts, designs 
for routine sampling and technical experiments, 
interpretation of statistical data, and to co- 
operate in other ways for advancing the cause 
of industrial progress in India. 



Nuclear Chemistry-Chemistry of the Future" 

Priyada Ranjan Ray 

University College of Science , Calcutta 


Chemical changes have been interpreted 
in terms of atoms since the time when 
Dalton formulated his atomic theory. These 
atoms have served as the building-stones of 
the wonderful and variegated structure of 
chemical science, and the chemistry that has 
been evolved is, really speaking, the chemistry 
of atoms. It deals with the nature and be- 
haviour of atoms of different types, their 
mutual interaction, combination and metathesis. 
Daltonian concept of atoms regards the latter 
as hard, indivisible particles of matter, having 
characteristic unalterable weights and forming 
the units of chemical combination. Develop- 
ment of atomic chemistry was supposed to set 
at rest once for all the probability of any 
transmutation of elements, which agitated the 
minds of alchemists previous to Dalton's time, 
lhit no satisfactory explanation could be given 
for a long time as to “why and how’’ these 
impenetrable and indivisible atoms combine 
to give rise to variety of molecules. 

The Daltonian concept was, however, sub- 
jected to repeated assaults as a result of the 
formulation of the Periodic Daw, and the dis- 
covery of cathode, Rontgen and radioactive rays 
leading to the recognition of cleclron-the unit 
of negative electricity--as an ultimate consti- 
tuent of material atoms. A new idea or 
model for the chemist’s atom was soon deve- 
loped by Rutherford and Bohr (1 ( M.3). This 
model pictured the material atom as a com- 
plicated structure consisting of a positively 
charged nucleus surrounded by a number of 
electrons, equivalent to the net positive charge 
on the nucleus. These electrons are supposed 
to revolve round the nucleus in definite quan- 
tized orbits. The nucleus was believed to be 
made up of protons, held together by a number 


of cementing electrons. The net nuclear charge 
or the number of extra-nuclear electrons, what 
was proved by Moseley to be identical with 
the atomic number, defined the chemical and 
physical properties of the atom ; and the 
nucleus was held to be responsible for the 
mass of the atom. Discovery of isotopes among 
radioactive elements and subsequently among 
the commoner elements by Aston lent support 
to this view. The electrons in the outermost 
level of the atomic shell were regarded as 
valency electrons, they alone being concerned 
in chemical changes. Based on these ideas a 
comprehensive theory of valency was deve- 
loped by Kossel and Lewis, which is known 
as the Electronic Theory of Valency. This 
was further extended by London and Ileitler 
on the basis of wave-machanics. In the light 
of these new ideas, chemical changes are inter- 
preted now-a-days in terms of the valency 
electrons of the atom, and an answer to “why 
and how” the atoms combine is thus supplied. 
The transference or sharing of valency elec- 
trons between the two combining atoms, giving 
rise to electro valency and covalencv respectively , 
represents two main types of chemical linkages; 
and tile cause of chemical combination is 
ascribed to the presence of uncoupled or un- 
balanced electrons in the outermost shell of the 
atom. The Chemistry of the present day may, 
therefore, be regarded as Electronic Chemistry — 
a finer development of atomic chemistry of the 
nineteenth century. 

As a consequence of phenomenal discoveries 
in physical science within the last few years, 
an entirely new orientation is likely to be 
introduced in the development of chemistry 
in near future both as regards its objective 
and methods. As already stated, chemistry 


* From a lecture delivered before the Science Association, Benares Hindu University, in March 1935. 
5 
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was atomic in the nineteenth century and has 
been rather electronic in the last two decades 
of the present century, dealing with metathesis 
or union of atoms, consequent on the trans- 
ference or sharing of electrons. Transformation 
of atoms, or more accurately of their nuclei, 
was unknown or unattainable, except in the 
case of spontaneous disintegration of radio- 
elements. This revived the old alchemist’s dream 
of atomic transmutation, as all material atoms 
could be regarded as compounds of protons 
and electrons. The possibility of such trans- 
mutation was actually demonstrated in 1922 
by Rutherford when he succeeded in effecting 
an artificial transmutation of commoner ele- 
ments or a breaking up of lighter atomic 
nuclei by bombardment of the latter with long 
range alpha -particles from Ra-C. The nuclei 
of elements like nitrogen, phosphorus, alumi- 
nium, etc. were found to undergo disruption 
under these conditions with the expulsion of 
protons. Alpha-particles were supposed to be 
absorbed by the bombarded nuclei leading 
to the synthesis of heavier elements. This 
provided a fresh glimpse into a new type of 
reactions — i.e. nuclear reactions leading not 
to metathesis, but to a metamorphosis of atoms. 

Within the last two or three years a few 
other projectiles or fundamental particles have 
been discovered, and these have been found 
as much effective as alpha-particles in bringing 
about artificial transmutation. 

In 1932, Curie-Joliot in Paris found that 
when Re-nucleus was bombarded by alpha 
particles from polonium, a highly penetrating 
radiation was emitted. Chadwick showed con- 
clusively that the radiation consisted of parti- 
cles of mass unity and charge zero, to which 
the name neutron was given. It is represented 
by the symbol Q n l . 

In the same year, C. D. Anderson at Pasadena 
discovered the counterpart of electron, i. e. 
the unit of positive electricity and named it the 
positron . Shortly afterwards the discovery was 
confirmed by Hlackct in Cambridge. Positrons 
were subsequently found to be emitted by 
the passage of /--rays through matter of high 
atomic weight, often accompanied by ordinary 


electrons. From a consideration of the energy 
balance, this has been regarded by Curie-Joliot 
and Rlacket as due to the materialization of the 
radiation quantum y, — a twin birth of material 
particles from the annihilation of energy quan- 
tum. The matter in this process of material 
birth seems to act only as a catalyser . 

Curie and Joliot have further observed that 
positrons are emitted when certain lighter 
elements like R, Re and A1 are bombarded by 
ft particles. 

Kjcction of various particles in transmuta- 
tion by <* bombardment is shown below 

Table 


Nucleus 


Particles 

emitted 


i Li Re R N 


Na Mg M 


; n % y 


e e 


IU; H |II,?i,H,n H,?i Il,?ii 

* I 1 ' i 

“/» I y y y j y, e 


m = neutron, II = proton, e = positron, e = electron. 

This shows that the proton should no longer 
be regarded as the only residue of atomic ruins. 


Some examples of typical transmutation by 
•* -particles will now he given. The interaction 
between the bombarding a- particle and the 
atomic nuclei are really nuclear chemical reac- 
tions, leading to transmutation or metamorphosis 
of atoms. As in the equations of ordinary 
chemical reactions, the sum of the masses and 
of the charges on both sides of the equation 
must remain unaltered. 


4«c» l- 2 He< = (1 C + 

5 R ,0 + iHe 4 = ,C 1 » + 1 H l 
al^' + .He^yX^ + on 1 . 

Positrons have also been used as projectiles. 
Rut when passed through matter they give rise 
to secondary photons , which appear to arise 
from the annihilation of positrons by collision 
with electrons— -a process representing the birth 
of radiant energy from the annihilation of 
matter. 
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Important results have, however, been ob- 
tained from experiments on the passage of 
neutrons through matter. By inelastic collision 
with the atomic nuclei, they bring about many 
interesting transmutations, e.g. — 

7 N 14 + 0 n , = s B l, + a He 4 . 

This is the reverse process of « bombard- 
ment of boron, as stated above. 

From the foregoing considerations it may 
be concluded that neutron is a real constituent 
of all atomic nuclei, as was shown by Heisen- 
berg. Assumption of the existence of the free 
positron or electron in the nucleus is unneces- 
sary. All nuclei are made up of protons and 
neutrons, e. g. He = 2H + 2n. 

In heavier nuclei, protons and neutrons may 
form stable groups of alpha-particles. In nuclei 
of high positive charges, there will be a sponta- 
neous tendency for the ejection of protons and 
alpha particles, due to Coulomb repulsion. 
Hxchange forces of attraction between neutrons 
and protons counteract this repulsion (Heisen- 
berg). Hence in heavier nuclei there are more 
neutrons than protons for the sake of stability. 
This is in agreement with actual facts, since 
in heavier elements the atomic weight is always 
greater than twice the atomic number. 

The variation of the magnitude ??-II with 
a constant value for H gives the range of 
atomic masses over which the isotopes of anv 
particular element are to be found. This differ- 
ence is a measure of relationship between 
atomic weight and atomic number. When 
n = H, at.*frt.= 2 x at. number ; this is the case 
with the elements of the first two short periods 
of the Periodic System. Beyond 20 Ca 4 ", atomic 
weight rises more quickly than the atomic 
number. 

Another new particle, an isotope of hydrogen 
(heavy hydrogen) was discovered in 1933 by 


HI 

Urey, Brickweddc and Murphy. This is 
known as Deuterium or Diplogen — (II* or , l) 8 . 
The ion is termed deuton or diplon. When 
used as a projectile for nucleus breaking, it 
has been found more effective than proton. 
Thus 


fill 10 + 1 1) 2 (accelarated) = 3 ^ 1 1 e 4 . 


a I.i 7 1- 

.H' 

„ 

— sHe 4 

+ s Ik- 4 

aLi" + 



= tHo 4 

1 2 Ho 4 . 

aLi 7 1 

.!)• 

„ 

— j lie 4 

+ 2 lit' 4 


d „w ! . 

We thus find that there are four different 
particles that may be employed as projectiles 
to bring about disruption or transformation of 
atomic nuclei. These are fast protons, alpha 
particles, neutrons and diplons. 

Discovery of Induced Radioactivity 

Curie and Joliot (1931) found that when 
Al- foil was bombarded by alpha particles, the 
emission of positrons continued even after the 
source of alpha particles was removed. Boron 
and magnesium acted in the same manner. In 
other words, the nuclei were rendered radio- 
active. The half-life periods of the activities 
were Al — 3] min., Mg = 2h min. These results 
were speedily verified by several other investi- 
gators. Fermi and his co-workers have shown 
that neutrons, being uncharged, can readily 
reach the atomic nucleus through the outer 
electronic shell, as for it, the potential barrier 
is no bar, and bring about disruption of heavier 
nuclei. They have succeeded in converting 
almost all the elements through neutrons into 
radioactive nuclei with the exception of II, Ui, 
C, N, O, and the heavier elements Os, Ru, Tl, 
Pb and Bi. 

Some typical nuclear reactions in these arti- 
ficial or induced radioactivity processes with 
alpha-particles are given below : 


r, B 1 0 + „Hc 4 



i 

+ c 


1 3 


Al 27 



wSi 80 + c 
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i a Mg‘ J 4 + ,lle 4 = 1 4 Si 27 • 
active 


Or, generally, 


/ M« + 2 He 4 = ,*,M* + 3 < 


cC 12 f or-' 7 n 13 

active 


a Al a * + e 


a-f-3 + 

*fi() + e 


rt C 13 + e 


.Al * 1 + .«’ - ,,Na * 4 \ + * He * 

active 

T = 1 day ^, 2 M S !, +e 


i »A 1" 1 + uli 1 — is My ' 1 
active 
T=I2 min. 


+ ,II‘ 


i.iAI ' 7 + e 


Thus one and the same atomic nucleus call different reactions, be transformed into totally 
be built ti]) by different processes ; on tile other different nuclei, e. y. : — 
hand, one and the same substance can, by 


i»M K ** + s He 4 - 1;1 Al 2a 


+ JI 1 


,,Si 28 + o «* = i aAl 28 


ylV + 


i«Si ,f + e 


,,1 >S1 + o’t 1 = J 3 Al 3s + 


1 3 Al - 7 +s He 4 


isAl 2: + „w' = 


,Si 30 + ,11' 


i 5 P ao + o n* 
i ,Na 24 + s He 4 


,sMy 27 + ,H' 


Wluit is more striking, Curie and Joliot, as identify many of the intermediate active 
well as Fermi, have been able to chemically products. 
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All nuclear reactions dealing with trans- 
mutations are based on the following exchanges 
(the absorption of the bombarding particle by 
nucleus with the emission of a new particle), 
which is in some cases reciprocated. 

*He« o n\ ,He 4 ,H‘, 

.I) 2 > *Hc 4 , 1 1) 2 > ,H\ and 

1 1) 2 

The process o??. 1 ill 1 has not been 

observed as yet. 

In all artificial radioactive processes only 

e or e are given out, but no heavier particles 

like lie, II or ??. The ejection of e or e may 
be due to the following intranuclear changes 
as suggested by Meitner : — 

+ - 
H > ??+e and n ^ H+e. 

We thus find that for characterisation of 
chemical elements it is necessary to define the 
atomic number- the nuclear charge, or the 
number of planetary electrons. All chemical 


processes are concerned with these electrons. 
I'or characterising atomic nucleus two cons- 
tants, mass and the charge, are essential. It 
may, therefore, be assumed that the nucleus 
should consist of two tv pcs of elenientry parti- 
cles, one charged and the other unchaiged. 
These are H and ?? (proton and neutron). 

Artificial transmutation by lie, II, ?? and 
D lead ultimately to the formation of atomic 
nuclei, which are stable and represented by 
isotopes already known from mass-spectro- 
graphic investigations. On the other hand, 
the intermediate radioactive nuclei do not 
correspond to any of the known isotopes of the 
element concerned. To about 200 atomic nuclei, 
known up to the present time, representing 92 
elements of the Periodic System, come now to 
be added this new series of radioactive nuclei. 
This forms the beginning, so to say, of a new 
chemistry of atomic nuclei -the chemistry of 
the future-dealing with metamorphosis .and 
transmutation of atoms, as distinct from their 
metathesis dealt with in Daltonian and modern 
chemistry. 
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Safety of Electric Installations in India 

B. C. Chatterjee M. I. E. E, M. I. E. (India), F. R. S. A. 

Head of the Dept, of Electrical Engineering, Benares Hindu University. 
( Continued from the last issue ) 


The comparative frequency of fatal accidents 
at the French domestic supply of IK) volts 
resulted in a committee being formed by the 
Minister for Public Works to investigate the 
causes of deaths from electric shock and to suggest 
remedies. To reduce the number of deaths from 
electric shock the committee recommended, 
inter alia , “that all portable apparatus be 
supplied at 25 volts." For the life of- a man no 
amount is too much if it can be saved. Those 
governments have done what is necessary and 
our government should be pointed out the facts 
and the methods, adopted in such foreign 
countries for safety. 

The rapid improvement in the manufacture 
of converters and rectifiers has made possible 
the use of I). C. or rectified current. “The desira- 
bility of maintaining D. C. particularly in the 
densely populated areas of large towns is a fact 
which has been specially favoured during the 
last few years by the perfection of the mercury 
rectifiers " 

(The Electrical Times , p. 740, 23rd April, 1931 ). 

In reply to questions in the Bengal Council, 
the Ilon’ble Sir J. A. Wood head, Member in 
charge of the Commerce Department of Bengal 
states as follows : — 

“(a) Three deaths from electric shocks have 
been reported from Ballyganj during the last 
three months- two on September 22, and one 
on September 23. 

(6) Deaths occurred in 1922 -4 ; in 1930 nil ; 
in 1931- 2. 

(c) ( i ) The approval of Government to the 
supply of electricity by the A. C. system in the 
Ballyganj area was granted on the 18th Novem- 
ber 1920, and the change to the new system took 
place in 1923. 


(ii) The change was considered to be more 
economical to the producers, and the Government 
were advised that the consumers would, not suffer 
any loss.” 

Against the statement that “consumers would 
not suffer any loss" we find “Precautions (!!, ) 
recommended for users of electricity" This 
notice has been printed by the Bengal Govern- 
ment Press in the latter part of 1933 and the 
beginning of 1934, the copies printed being 
1,00,000. These “Precautions" are being distri- 
buted through the covers of the bills of the 
Klectric Supply Corporation. In this notice 
the Government says 

“It may not generally be realised that no 
less than 104 electrical accidents were reported 
in Bengal during the last 3 years, of which 20 
resulted in death. Many fatal accidents occur- 
red in residential premises due to inadequate 
or entire lack of maintenance of aerial lines or 
bare wires such as those used for supplying* 
electricity, from main buildings or residences 
to gate-lights, cook-house, garages, cow or horse 
sheds, servants' rooms, etc. Accidents also 
occurred to men working on live lines or cir- 
cuits.” 

The above is an admission of the real 
dangers involved in the use of A. C. system, since 
out of 101 serious accidents resultant deaths 
have been as high as 26. Is this notan appalling 
figure if it has taken place in the course of 
the last three years only ? Who will assess the 
value of the lives of so many of our countrymen, 
who have been marched out of this world before 
their time for no fault of theirs ? Who will say 
how many of the 78 surviving unfortunates have 
been suffering from a life-long agony of maimed 
nerves or paralysis, and thus passing their 
miserable existence ? Or has their merciless law 
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of forfeiture of the rebate been mitigated to 
any extent for them ? Decidedly not. 

Is the adviser immune or not responsible to 
any body in our country for so many deaths 
and accidents that occurred in our country while 
he knows full well that perhaps not a single 
one occurred during 25 years in Calcutta when 
220 volt D. C. was used and when our country- 
men were more ignorant about the mysterious 
electricity ? 

“In the course of the last 35 years during which 
the Calcutta public has been using the D. C. 
current, there has occurred scarcely any death 
due to 220 volts D. C., whereas it is as high as 
26 deaths with A. C. and that too only in the 
course of the last three years.” (Com. Gazette 
1034). 

During the period 1011 to 1021 Scott Ram 
reported only 6 deaths from contact with 250 
volts D. C. or less (l from shock, and 5 from 
burns), whereas during: the same period he 
reported 150 cases of death from contact with 
250 volts A. C. or less— a period when, in the 
main, alternating current systems were in 
common use. 

Merlin in Germany uses 220 volts D. C. 

37 out of -44 installations in the Argentine 
Republic, 220 volts I). C. 

Out of 341 installations in U. K., 88 installa- 
tions are pure A. C, 54 installations are I). C., and 
205 I). C. and A. C. both. 

“In the heart of the city of London business 
houses, numerous residential flats are being 
supplied with direct current at 100 volts." 

(The Electrical Times , p. 35—1 1th January 1934). 

In view of the fact that 21 fatal accidents 
occurred on circuits of 250 volts or less in fac- 
tories and workshops during 1929 and 13 in 
1930, the attitude of the Home Office authorities 
appears to be quite justified ; and they have 
even gone to the leng th of persuading occupiers 
of coke ovens to adopt direct current at 22 0 
volts where crane trolley wires may possibly be 
touched by the workmen’s metal tools, thus 
greatly reducing the risk of serious accident. 


Mr. T. C. (filbert, writes in his Artificial 
Earthing for Electrical Installation , on page 1, 
as follows : — 

“In the United Kingdom electrical accidents 
have been remarkably rare in the past, and this 
happy state of affairs has been due to, I think, 
three main reasons : (l) most supplies up to the 
present have been direct current, (2) electricity 
has been employed mainly for lighting and 
power-driven machinery, and (3) extensions into 
rural areas have been small and arc compara- 
tively recent.” 

Plea of economy urged against 11() volts I). 
C .—“The cost of taking supply at 100 volts I). C., 
which, after all, might he the only sure way of 
eliminating deaths from electric shock, would 
be prohibitive, even if from an engineering 
view-noint it were possible.” (I. K. T ). 

I'or the life of a man no amount is too much 
if it can be saved no question of economy 
would stand against systematic man slaughter. 
Those governments have done what is necessary 
and our government should be pointed out the 
methods adopted in such foreign countries for 
safety instead of uttering baseless opinions and 
pass them as expert views in their anxiety to 
support the supply companies and the 
capitalists. 

With regard to this pica for economy, it may 
be submitted that humanity will blush to the 
white of its eye to see the safety of innocent 
lives sacrificed in the sacred name of economy. 
Here it may be well to analyse the beneficiary 
of the economical undertaking and the man who 
gets the death shock. As to this, there is a vast 
difference between India and the foreign 
countries. 

In Kngland and foreign countries 

(а) The charge to private, public and bulk 
supply is scarcely twice the cost of 
production and, therefore, the public 
enjoys the benefit of the undertakings. 

(б) The supply company profit is limited by 

law (ride K. &. S., the law relating to 
Electricity , by C. M. Knowles, p. 28). 
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(c) Surplus profits go to ameliorate the 
public works and institutions. 

(d) Municipal undertakings directly benefit 
the public. 

(e) The employees are exclusively the sons 
of the land and thus they solve the 
question of unemployment of technical 
men to a great extent. 

In India the case is different. The poor 
passers-by who touch the post and die, neither 
share the exorbitant profit nor get any benefit, 
and their relations get no compensation ; where- 
as, the electrocution of a horse caused the loss 
of a good consumer to the supply undertaking 
concerned, together with an award of damages 
against them in England (I\ 22 , Artificial Earth- 
ing for Electric Installations.) The Enterpre- 
neur and the supply companies absorb the 
entire profit 10 to 25 times the cost of production 
— an unconscionable bargain ! Is it making a 
fairy tale of an expectation that the supply 
companies in India making such exorbitant 
charge should relegate a part of their profit, 
practically an insignificant amount, for the 
safety of the public, which the German and the 
French governments have made compulsory? 

VVe find that the French and German 
Governments have adopted voltage lower than 
1 10 where necessary, and the Home Govern- 
ment is particularly perturbed regarding the 
use of 100-230 and a pressure of 50 has been 
suggested with the centre point of the secon- 
dary winding earthed, which will prevent any 
possibility of shock at more than 25 volts to 
earth. These Governments, unlike the supply 
companies in India, do not consider economy in 
saving pound, shilling and pence, but are 
anxious to heal old sores, remove bitter memo- 
ries, strengthen old ties and renew a greater 
mutual confidence and good will. They consi- 
der that the highest economy is secured by a 
government when there is a safe, healthy and 
satisfied public, the real wealth of a nation. 

Kouwhenhoven and Langworthy found that 
the sensation produced by an alternating 
current of 18-20 milli-ampercs is painful and 
currents of 80-100 milli-amperes are dangerous 
and may cause death. 


Investigation of many accidents showed 
that although a normal human being may 
withstand currents of 18 to 35 milli-amperes, 
yet these figures doubled may be dangerous, 
and it appears that currents of 80 to 150 milli- 
amperes are always fatal. Many factors govern 
the intensity of the current traversing the 
victim’s body, as, although the resistance of the 
human body remains fairly constant at about 
500 ohms, yet the contact resistance between the 
skin and the live medium may vary enormously. 
A man in a state of perspiration offers a super- 
ficial conductivity which will cause the current 
to keep close to the skin, whereas if his skin 
is dry and he has his feet on wet soil with his 
hands making a good grip contact with the live 
medium, then a grave risk is run. Sometimes a 
very heavy current burns a man to death (vide 
Scott Ram on 220 volts D. C., p.4). 

Dry skin on the palm of the hand has a 
resistance of from 40,000 to 100,000 ohms per. sq. 
cm., whereas with moisture present, the same 
resistance may fall to 1,200 ohms or less per sq. 
cm. (I. H. Times, p. 20). 

Now imagine the perspiration in our tropical 
climate ! The hand and body are continuously 
perspiring and consequently the contact resis- 
tance being very low, the chance of electrocu- 
tion is considerably increased. This partly 
explains why in a cold climate, like that of 
England, there are fewer accidents. Blood is a 
very good conductor ; cutaneous tissue having 
blood vessel is a good conductor. 

Now let us examine some remedies sugges- 
ted by so-called experts to avoid electrocution. 

They believe that it is possible to reduce the 
number of deaths from electric shock by educat- 
ing the public on common sense precautions. 
And as a large number of accidents have 
occurred through bad workmanship and interfer- 
ence with installations, owners of installations 
and users of electricity should be warned not to 
allow any one to interfere with an installation 
and as regards medium and large-sized installa- 
tions, new work and alteration to existing 
installations should be carried out only under 
the supervision of a consulting engineer, and 
by a competent contractor in the case of addi- 
tions or alterations to small installations. 
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(What about posts and walls which have 
caused so many deaths ?) 

“The licensing board should make it its 
business to withdraw as quickly as possible, 
and without any other consideration than 
public safety, the license of any contractor or 
electrician found incapable of appreciating the 
significance of Ohm’s law and, who, through 
bad training and lack of experience, is incapable 
of carrying out simple engineering work in a 
satisfactory manner ; and 

(Do the authorities know how to make an 
installation safe ? If so, what instructions have 
they given for this purpose ?) 

“The setting up of an approved body to 
examine, test and approve or reject all electrical 
apparatus intended for sale and for connection 
to any electric installation. I think this can be 
done without placing any considerable economic 
burden on the community.” 

To the Electrical Adviser and Chief Electri- 
cal Inspector to the Government of Hcngal, the 
introduction of Rule 10 (A) of the Indian Electri- 
city Rules is the panacea of all evils. And what 
does this rule enact ? It merely provides that “no 
electrical installation work, including additions, 
alterations, repairs, etc., shall be carried out 
upon the premises on behalf of any consumer — 
except by a duly licensed electrical contractor 
and under the direct supervision of a person 
holding a certificate of competency issued by 
the Local Government. 

Failing to persuade the Government to 
observe Rule 40 (A) in the majority of cases of 
fatal accidents when breaches of the Indian 
Electricity Acts “and Rules have been discover- 
ed, the remedy is pointed 1 ’ to be, “that persons 
responsible have been prosecuted,” and that 
“in all cases conviction with fines or warnings 
lias resulted.” 

Far from paying any heed to the fact that 
the 22 0 volts A. C. means 325 maximum voltage, 
and the dangerous nature of the same in case of 
accidental contact, the Chief Electrical Inspec- 
tor and Electrical Adviser armed with unres- 
tricted and unlimited Governmental powers 
conferred upon him by Sec. 55 of the Indian 

7 


Electricity Act, acquiesces in the use of same 
everywhere, presumably to protect the bigger 
vested interests from the remotest chance of 
being forced to revert to the old system of I). C. 
or low volts A. C. 

To me the advice of the Electrical Inspector 
sounds like that of one advising a drowning 
man to save himself by rallies of swimming, 
floating, holding on to straws and bubbles, but 
refusing steadfastly in spite of the proximity 
of a ladder to help him with, to clamber out of 
the water for good and all. 

It being on actual record that “482 insulators, 
coming into regular use in May, 1909, supplied 
by a well-known English firm of insulator 
manufacturers, were broken between September, 
1909, to June, 1911. (Mussoori, Hydro-Electric 
Scheme Completion Report, p. 28, Vol. 1). How 
could “any certificate of contractors” or any 
“punishment for anybody,” save the lives that 
“were lost by touching the posts carrying 220 
volts A. C. due to cracked insulator when we see, 
that “on August 21, 1910, 54 insulators broke 
down in one day in the small installation at 
Mussoori ?” Not withstanding all these vol- 
uminous evidences of real danger involved, 
“not to speak of various other inconve- 
niences which the consumers have to suffer,” 
the Electrical Adviser makes with supreme 
indifference the astounding statement in his 
report that the causes leading to any of the 
fatal accidents were in themselves not impor- 
tant; but had the Indian Electricity Rules been 
observed, most of the fatalities could have 
been prevented. And the remedy he chose for 
this was to launch prosecutions, resulting in 
convictions and fines, etc. 

After having reviewed the above opinions, 
we see that transformation to lower voltage 
preferably to 110 volts D. C . is the safest and 
ultimately the most ecnomical method for use 
all over the world . It will however be ad- 
mitted that transformation to lower A. C. vol- 
tages can be economically utilised for domestic 
purposes such as lighting and small-power work. 
Those who are interested in heavier appliances 
may keep the whole show under constant 
expert supervision in case of A. C. supply. 
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Text Book of Electricity and Magnetism 
(for beginners). — By Krishna Pada Ghosh } M. 5c. 
pp. 386+xx. The Indian Tress Ltd , Allahabad , 
1983. 

Mr. Ghosh’s book is meant for that class of 
students who have completed their school 
career. There are already a large number of 
books ill the market, meant to satisfy the 
demands of these beginners in science. But 
in view of the rapid advancement in Phy- 
sical Science one would be justified in bringing 
out a new book, incorporating ideas of modem 
physics. 

Mr. Ghosh has evidently realised this. He 
has introduced elementary ideas about the struc- 
ture of atom and the' electronic theory of matter 
and has tried to treat the subject-matter in the 
light of modern discoveries in Physics. Recent 
conceptions of ferromagnetism, paramagnetism, 
diamagnetism and the magneton have found 
a place. Besides elementary ideas of X-rays, 
Cathode rays and radioactivity, nuclear struc- 
ture, wireless telegraphy and television have 
been introduced in an instructive way. 

The book deals with the present day appli- 
cations of physical science in a more thorough 
manner than is customary, and the detailed treat- 
ment of electric telegraphy, electrotliermic phe- 
nomenon, motors and dynamos, photoelectric 
cells, wireless telegraphy and television is a wel- 
come change. Attempt has also been made to 
give a clear idea of the electric instruments like 
ammeters, voltmeters, galvanometers, platinum 
resistance thermometers, pyrometers, wattmeters 
etc. 

The nonconventional way of inserting the 
chapter on magnetism between the chapters of 
voltaic electricity and electromagnetism, does 
not, on the whole, give us any advantage. 

The get up and printing of the book have 
been thoroughly satisfactory. 

A.D. 


The Anatomy of the Salamander.— By Dr . 

Eric T. B. Francis. With a Historical Intro- 
duction by Professor F. J. Cole. pp. xxxi + 
381+25 plates. ( Oxford , at the Clarendon 
Press , 193i). 25s. net. 

Teachers and advanced students of Amphi- 
bia will congratulate Dr. Francis on the pub- 
lication of this useful book of urodelan anatomy. 
The work, as is set out in the author’s preface, 
aims at providing a gross anatomy and mor- 
phology of the common spotted salamander 
(Salamandra salamandra Dinn.), after the 
fashion of Iicker and Gaupp’s Anatomic des 
Frosches. The author says that histology and 
embryology are excluded, but one notes with 
profit that he has made use of many new and 
recent facts resulting from embryological studies 
which contribute much to the understanding 
of the detailed structural plan of the animal. 
The book begins with a general historical 
introduction by Professor P. J. Cole. Dr. 
Francis divides his book into II sections, and 
each section or subsection is prefaced by a 
useful summary of existing knowledge, followed 
by elaborate descriptions of organs concerned, 
in which recent and adequate nomenclature of 
structures is used. A characteristic feature 
of this book is that after each section a re- 
ference list is given in numerical numbers which 
refer to tne general bibliography appended at 
the end of the book. This has saved much 
space and repetition of the same references over 
and over again after many sections. The 
bibliography comprises 38 pages with a long 
list of 804 titles of papers. The index is very 
useful in that it refers not only to structures 
but also to names of authors, to which due 
reference has been made. The book contains 
25 plates with nearly 80 original figures 
drawn by the author himself, and a coloured 
frontispiece. Only this is to be regretted, how- 
ever, that one has to turn pages (367-376) now 
and then for the explanation of the abbreviations 
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used in the figures. The book, which is evidently 
the result of much labour on the part of the 
author will serve as a very useful storehouse of 
facts and a clearly arranged work of reference 
for future investigators. 

J. L. B. 

A Manual of Practical Inorganic Chemis- 
try. — By Dr. E. II. Riesenfeld , University of 
Berlin , translated by P. Ray , M. A., University 
College of Science , Calcutta. Published by 
Chuckervertty Chatter ji & Co. Ltd., College 
Square , Calcutta. Price 9s net. (Rs Or). 

The translator is to be congratulated on 
this excellent English version of Prof. Riesen- 
feld’s well-known text-book. The book should 
be possessed and consulted by every student 
of chemistry in his college class. It contains 
a wealth of material, which is seldom to be 
found in any other English book of its nature. 
Resides a comprehensive account of the methods 
of qualitative analysis and separation, funda- 
mental theories and principles of chemistry 
have been fully dealt with, and complete direc- 
tions for the preparation of a number cf 
important inorganic substances have been 
added. The book will be a welcome addition 
to every college library. Roth as a laboratory 
guide and as a supplement to theoretical text- 
books in inorganic chemistry, the present book 
cannot be too strongly recommended. The 
teacher and the taught will be equally profited 
by it. 

The book is neatly bound and well printed 
on good paper. 

A. M. 

Archaeology in Gwalior — By M. B. Garde 
B. A., Superintendent of Archaeology , Gwalior 
State, pp. 151. With plates and a map. Second 
Edition , 1934 . Price Re. 1-8-0. 

The regions now belonging to the vState of 
Gwalior are of great interest to antiquarians. 
Some of the most celebrated cities of ancient 
India, e. g . Ujjayini, Vidisa and Padmavati, 
were situated here, and there are some other 
places of great archaeological importance, such 
as Mandasaur, Bagh and Udayagiri. Gwalior 


89 

has also yielded some inscriptions of great 
palaeographical and historical value, for ins- 
tance the Besnagar inscription of Heliodoros 
which describes the conversion of a Taxilian 
Greek to Vaishnavism, the Mandasaur inscrip- 
tions of Bandhuvarman and Yashodharman, 
dealing with the rout of the Huna Mihirakula, 
the much spoken-of but still unpublished 
Tumain inscription of Ghatotkacha-Gupta, and 
the Sagar-tal inscription of the Pratiharas. It 
is right therefore that the State should have 
an energetic Archaeological Department and a 
Museum of its own. This is all the more 
commendable as some, leading states apart, 
the native states are usually apathetic to 
archaeological relics under their respective 
trusts. 

The present book contains brief accounts 
of the Gwalior monuments, inscriptions and. 
coins. There is a section dealing with the 
excavations already carried out by the Depart- 
ment. We must add, however, that much is 
still left to be desired in this direction. The 
second part of the book contains more or less 
detailed descriptions of all the important 
archaeological sites within the State. 

The book will no doubt prove to be of use 
to Indologists. The plates are well-printed. 

A. Ghosh. 

Elements of Optics, (for beginners)— #2/ 

Krishnapada Ghose M. Sc., lecturer in physics , 
Scottish Church College, Calcutta. Published 
by the Indian Press Ltd., Allahabad. (1934) 
pp. 262 Price. Rs. 2/8/-. 

The book which is the result of ex- 
perience, as the author says, in teaching the 
principles of optics for many years is intended 
to serve as the basis of a first course for 
students of intermediate classes of all Indian 
universities. 

Beginning with a discussion on the general 
concepts of optics, which includes a lucid ele- 
mentary account of wave motion, the author 
passes on to the rectilinear propagation of 
light. Then the phenomena of reflection and 
refraction are discussed in detail both for the 
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cases of plane and spherical surfaces. The 
next two chapters on optical instruments deal 
with all the well known instruments includ- 
ing the natural one i. e. the human eye. The 
remaining- chapters are on dispersion, spectros- 
copy, photometry and the velocity of light, of 
which the first two are particularly interesting 
and up to date ; but the reviewer hopes that 
in the next edition the chapter on photo- 
metry will include the description of one or 
two modern instruments, and a short descrip- 
tion of Michelson’s experiments will be added 
to the chapter on the velocity of light. 

In going through the book the reviewer 
is delighted to find that the author has not 
.followed the conventional track of almost all the 
junior text books, which devides the subject of 
optics into two rigidly separated parts of 
geometrical and physical optics. And with a 
view to present a more unified treatment he 
has introduced the idea of waves as applied 


to the subject of optics from the beginning. 
He is quite right when he says that the idea 
of wave motion lies at the bottom of every- 
thing else and therefore even the junior students 
should be taught in such a way that their 
ideas on the subject should develop strongly 
associated with the notion of frequencies, waves 
and if possible with groups. Another new and 
valuable feature of the book is that it includes 
simple aspects of Spectroscopy, Quantum theory 
Atomic Physics, Relativity and the applications 
of the principles of optics to Astrophysics. All 
these have made the book one of the best 
and most up to date of its class. An important 
omission to which the reviewer would like to 
draw attention is the phenomenon of rainbows. 

The reviewer could not find any “contents” 
of the book received by him, though there is 
an index of five pages at the end. The get 
up and printing are satisfactory. 



Vasicine and Peganine 


Vasicine, CuH ia ON a , m. p. 196° (deconip.), 
was isolated from the leaves of Adhatoda vasi- 
ca % Nees (N. O. Acantliaceae) by Sen and Ghosh 
(J. Indian Chem. Soc., 1925, i, 315). Further 
investigations by Ghosh ( J . Indian Chem. Soc ., 
1927,4, 1) proved the presence of a quinazoline 
ring in the molecule. It could be oxidised by 
alkaline permanganate solution to 4-oxyquina- 
zoline ; fusion with potassium hydroxide fur- 
nished anthranilic acid. With phosphorous 


pentachloride vasicine gave chlorodesoxy vasi- 
cine, which on reduction with zinc dust 
and hydrochloric acid gave desoxyvasicine, 
CnHi 2 N 2 .iH 2 0, in. p. 87-88°. It was therefore 
formulated as 3-propyl-4-oxyquinazoliue (1). 
A compound of this structure was synthesised 
by De and Ray ( J. Indian Chem. Soc., 4,54 1 ) by 
condensing w-butyranilide and isobutyranilide 
with urethane, but the synthetic products were 
found to be different from vasicine. 
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Ghosh, Krishna, Narang and Ray (J. Chem . 
Soc., 1932, 2740) confirmed the findings of Ghosh 
( loc . cit.) and found moreover that vasicine could 
be transformed into an isomeric compound (III), 
isovasicine, m. p. 164°, by a trace of alkali. 
Vasicine and isovasicine gave the same methio- 
dide (IV). Vasicine further possessed weak 
phenolic properties and on acetylation gave an 
acetyl derivative (V) containing one molecule 
of water less than the normal acetylation pro- 
duct These reactions were explained by 
assuming a structure (II) for vasicine. Robin- 


son (Ann. Rev. Diochem., 1933, p. 421) however 
did not find the arguments convincing. 

Ill 1934 Spath and Nikawitz (Ber., 1934,67,45) 
published their investigations on the constitu- 
tion of a base called peganine, which was 
obtained from the mother-liquor of the alkaloids 
of Peganum harmala (N. O. Rutaceae). It pos- 
sessed the same molecular formula as vasicine 
but a higher melting point. Peganine was found 
to contain one ‘active’ hydrogen atom. By 
oxidation with alkaline permanganate followed 
by esterification with diazomethane they ob- 
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tained methyl 4-keto-3 : 4-dihydroquinazolyl-3- 
acetate (VI) which was further degraded to 
3-tnethyl-4-keto-3 : 4-dihydroquinazoline (VII), 

N.CH,.CO, Me 
CH 
N 



and to anthranilic acid and glycine. On reduc- 
tion with sodium and amyl alcohol peganine 
gave dihydrodesoxypeganine, CiiH 14 N a De- 


CO 



(VI) 

oxytetrahydropeganine) and on reduction with 
tin and hydrochloric acid, tetrahydrodesoxy- 
peganine, CuH le N 2 (deoxyhexaliydropega- 
nine). Spath and Nikawitz discussed several 
possible formulas for peganine but gave 
peference to (VIII) without furnishing ade- 
quate proof of the the presence of an allyl 
group in the molecule. Peganine showed some 
points of similarity with vasicine, but the 
possibility of the two alkaloids being identical 
was at this stage left open, mainly because 
peganine gave a normal acetyl derivative 
different from the product formulated as (V) 
and it could not, like vasicine, be isomerised to 
iso peganine. 



Narang and Ray ( Current Science , 1934, 2, 
388) suggested that the two bases might 
be different and criticised the Spath-Nika- 



been correct, then the two substances should 


(VII) 

witz formula for peganine on the basis of 
the evidence at hand. Spatli and Kuffner ( Ber. t 
1934, 67, 868) however definitely established the 
identity of the two alkaloids by comparing 
them and a number of their derivatives. Later 
on they synthesised the ester (VI) and found it 
to be identical with the degradation product of 
peganine (Ber., 1934, 67, 1494). Reynolds and 
Robinson ( Nature , 1934, 1&4> 142) also regarded 
the Spatli-Nikawitz formula as unsatisfactory. 
Being a carbinol base peganine should have 
formed a hydrochloride of the type B,IICl-H a O 
but it gave a normal salt of the type B,HC1. 
They moreover synthesised the compound 
(VIII) by treating the quaternary salt, obtained 
from quinazoline and allyl iodide, with alkali 
and showed it to be different from peganine or 
vasicine. Narang and Ray ( Chem . and Ind ., 
1934,55,698) then pi oposed a new formula for 
vasicine (IX). This is also of the carbinol base 
type and apparently contains two active’ 
hydrogen atoms in the molecule. They attempt- 
ed to explain the formation of (VI) by assuming 
the formation of an intermediate compound of 
the type (X). They further pointed out that 
desoxyvasicine was not identical with 3-allyl— 3: 
4-dihydroquinazoline. If the formula (VIII) had 



(x) 


have been indentical. Hanford, Liang and Adams 
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(J. Amer. Chem . Soc. } 1934, 56 , 2780) then showed 
that vasicine did not possess weak acidic proper- 
ties. Moreover the allyl groups of 3-ally-3:4-dihy- 
droquinazoline and of 3-ally-4-keto-3:4-dihvdro- 
quinazoline could be catalytically reduced whereas 
vasicine and desoxyvasicine are resistant to 



CH a ^CHOH 

) h> 


and Robinson ( loc . cit ). Confirmations of the 
presence of such a ring structure in peganine 
was made by Spatli, Kuffner and Platzer ( Ber 
1935, 68, 497) who were able to synthesise 
desoxypeganinc ( XII ) and dihydrodesoxy- 
peganine (XIII) as follows: o-Nitrobenzyl- 
chloride was condensed with methyl 4-ami no- 
butyrate and the pyrrolidone ( XIII ) thus 
obtained was reduced by stannous chloride and 


catalytic hydrogenation. Thus they furnished 
some proof of the absence of an allyl group in 
vasicine and peganine. These authors preferred 
the cyclic formula (XII). The above two 
formulas (XI) and (XII) were first proposed by 
Spatli and Nikawitz and supported by Reynolds 



the amine (XIV) treated with phosphorous oxy- 
chloride when (XV) was obtained. On reduction 
with sodium and ethyl alcohol (XV) gave 
(XVI). These bases were found to be identical 
with desoxypeganinc (from chlorodesoxy pe- 
ganine) and dihydrodesoxypeganine (from 
peganine, sodium and amyl alcohol) respectively. 

Following an identical process, but using methyl 
1-hydroxy-4-aminobutyrate in place of methyl 4- 




(XVII 

aminobutyrate, they finally obtainedabase (XVII), m.p. 21 



1-12°, indentical with vasicine (peganine). 



Roentgen Ray Therapy 

Subodh Mitra. M. D.. F. R. C. S. 


Discoveries are but sideway realisations to 
the great seekers of Truth. This happened in 
Conrad Roentgen’s life in 1895; while deeply 
engrossed in other experimental research works, 
Roentgen accidentally discovered X-rays. Since 
the discovery, Roentgen Rays were at first 
empirically rather indiscriminately used in 
almost every case of skin-disease. In 1897, 
Kummell reported the successful treatment of 
Du pus Vulgaris with X-rays in the Deutsche 
Chirurgische Gessellschaft ;and in the same year 
Ziemassen spoke in a Medical Association in 
Munich (Germany) that inoperable Carcinoma 
cases could be better tackled with X-rays without 
having any deliterious effect upon the patient. 

The real Roentgen-therapy era began at the 
beginning of the 20th century when Perthes 
first measured the intensity of Roentgen Rays 
by means of Barium- Platino-cyanidc, and Sabour 
and Noire by Pastiles made of the same subs- 
tance. The very satisfactory and accurate 
measurement of Roentgen-rays was first done 
by Becquerel by means of Ionisation of air. It 
was with Becquerel’s Electroscope that M. and 
Mine. Curie found substantial help in discover- 
ing Radium. The latest method is to estimate 
the electrostatic R units as introduced from 
Physikalisch-Technische Reichanstalt of Berlin. 
Now these R-units have been taken up by all 
the radiologists of the world, and with certain 
modifications have been recognised as the 
“international r-unit”. 

The most important and at the same time 
most difficult problem in the whole of Roentgen- 
therapy is the estimation of a correct dose. It 
is important because on it depends the thera- 
peutic value, and it is difficult because there 
is no fixed Roentgen Dose. It is mostly 
influenced by the personal equation of the 
Roentgeno therapist who judges each case on 
its own merit. 

To give a general idea, the Roentgen Dose 


may be defined as follows: when X-rays fall 
upon a surface they get absorbed through the 
body ; and only a definite part of it acts biologi- 
cally. This part of absorbed energy which is 
biologically effective, multiplied by time, is 
known as Dose. 

The Roentgen Dose is generally divided into 

A. Physical Dose, and 

B. Biological Dose. 

A. Physical Dose . 

It depends on the intensity of radiation and 
its power of penetration. If Ei is the surface 
energy and K 2 energy of X-ray bundle, unabsor- 
bed on the undersurface of the object having 
the volume V, then the Physical Dose would be 


This Dose is only an average one, as the upper 
layer of the object receives a greater dose than 
the lowermost layer because of absorption and 
dispersion. 

If the volume of the object traversed by 
X-ray bundle be such that it reduces the 
intensity of radiation to half its value then the 
intensity of lower surface is just half the inten- 
sity of the upper surface and the dose may be 
half the surface energy divided by volume. 

Thus the Physical Dose may be estimated 
from the energy incident on the surface and 
half-value-layer of the X-ray bundle. The half- 
value-layer again depends on the absorption 
co-efficient of the absorbing medium for the 
particular radiation. The absorption coefficient 
of an object irradiated can be easily determined 
from the w r ell-known absorption law. 

Proceeding on these ideas, we can easily 
calculate mathematically the Physical Dose in 
terms of known quantities. 

»- ■&(< -•-'*) * /« 

where t* is the absorption coefficient, “d” is the 
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distance traversed by X-ray bundle, “h’\ V, 
V\ have their usual meanings, f (s) denotes the 
scatterring- factor. 

The dose is proportional to the intensity 
entering the volume, inversely proportional 
to the half-value-layer and directly proportional 
to the absorption coefficient. 

B. Biological Dose. (Skin Erythema Dose) 

The Biological Dose is determined by the 
reaction of the skin, which appears and dis- 
appears within a certain length of time. It is 
arbitrary and has got a varying clinical esti- 
mation. It depends to a certain extent upon 
the observation and personal equation of the 
specialist worker. 

According to Seitz and Wintz , the Ery- 
thema Dose is the highest amount of X-ray 
radiation, which the skin can tolerate without 
any damage. There is a slight reddening of 
skin after 8 days ; light brown coloration after 
3 weeks and a deep brown pigmentation after 
6 weeks. Wintz's subsequent experiment is 
expressed by Rump in the following genera- 
lisation : Skin— Erythema Dose is a physical 
measurement which has been fixed by obser- 
vation of 1000 cases in Erlangen clinic and is 
thus taken as a standard of the Biological 
Dose. Skin-Erythema Dose is constant although 
skin reaction varies according to Biological 
reaction and individual variation. 

Holf elder estimated the Biological Dose by 
capillary microscope. Erythema Dose accord- 
ing to him is not at all used as a standard. 
It is possible to get pigmentation even with 
20% of the full Skin-Erythema-Dose. 

Sielman's Dose : Slight Erythema after s 
days ; light yellow pigmentation after 3 weeks 
and deep pigmentation after 6 to 8 weeks. 

We have tried to make a standard by Bio- 
logical changes on the Indian skin — Sevasadan 
standard” : Skin-Erythema-Dose is one that 
causes reddening of skin with raising of hair 
papillae within 3 or 4 days after radiation. 
This slight erythematous condition turns into 
bronzing the skin within 8 or 10 days, and 
ultimately leads to deep pigmentation within 
6 weeks. 


05 


Observation by Kuestner f s Gan zing Apparatus: 

It has been possible by this apparatus to 
bring the Physical Dose nearer to perfection 
atid one can safely depend upon it as much 
as on the Biological Dose which is estimated 
by means of erythema and pigmentation. A 
minute dose is measured in “R” per unit. 


Radium seconds n 

---- — . R minute 

Roentgen seconds 


where K is Kuestner’s constant with 
reference to Radium constant of the apparatus. 


Measurements have been done by us under 
the following conditions : 

(1 ) Roentgen Apparatus . . . .Stabili vol 

(Tropical) 

(2) Current through “Ventil” tubes 6. 5 

Amps. 

(3) Current through therapy tubes. . , .4 M.A. 

(4) Filters. . . .0. 5 mm. Cu and 1 mm. Al. 

(5) Effective Voltage 180 K. V. 

(0) Distance between the tube and lead 
partition wall (4i") is 05 J", and between 
the latter and the apparatus 40". 


Experiment. 

Tube no. 1. 

Radium Seconds 20.0 (mean value) 

(Reading in the electrometer scale has been 
taken between 10 and 30 scale division and 
spontaneous discharge was nil). 


Roentgen seconds 3s (mean value). 

From Kuestner’s scale, 

Dose 24 R per minute, Skin-target-distance 
being 30 cm., and portal of entry 10 * 15 cm. 

Biological Dose has been estimated as follows : 

( Seva Sadan Standard ) 

Patient’s name G. B. 

Date of experiment 28. 6. 20. 

Therapy tube no. 1. 

Filters O. 5 mm. Cu. & 

1 mm. Al. 

Effective Voltage 180 K. V. 

Skin Target Distance... 30 cm. 

Portal of entry 10x15 cm. 

Time of exposure 25 minutes. 
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Following up : 

1. 7. 29... 

2. 7. 29... 

4. 7. 29 

8. 7. 29 

11. 7. 29.. 

8. 8. 29 


. . No reaction, 

. . Reddening of skin. 

. Pigmentation. 

. Pigmentation-I- 
. Pigmentation-p 
. Pigmentation+ + 

Thus according to Kuestncr, the full vSkin- 
Erythema-Dose is expressed as 25 x 24 R or 600 R 
or 639r. (R=l.066r). 

We have observed the Biological Dose in 
over 100 cases in the Seva Sadan and from 
those data we find that our Skin-Erythema- 
I)ose varies between 480 R and 663 R having 
a mean value 571 R. The different standards 
are as follows : 


Sielmann (Munich) 400 R-550 R. 

Holthusen (Hamburg). .. .450 R— 630 R. 

Rump 480 R— 600 R. 

Holfelder (FrankfurU 500 R— 560 R. 

Behreus (Gottingen) 540 R— 580 R. 

San pc (Dresden) 500 R— 600 R. 

Harms (Hannover) 600 R— 659 R, 

Seva Sadan (Calcutta) 480 R— 663 R. 


After a careful study of Skin-Erythema-Dose 
in R— units of different workers, Kuestner finds 
out the average 551 ± 15% or to put in round 
numbers 550 R. Our estimation of the Erythema 
Dose (571 R) is slightly higher than the 
average, which might be due to tropical 
climate. 


Our Garden Sansevierias. 

K. Biswas, M. A. 

Curator of the Herbarium , Royal Botanic Garden , Calcutta. 


Out of about sixty species of Sansevierias 
only four species may be considered indigenous 



No. i . 

Sansevieria nilotica , Var. Ijiurenlii y showing the yellow 
strips along the margins of the leaves. ( ) 


to the Indian Empire. These arc S. Roxburghi - 
ana Schultes, S. lanuginosa Willd, S. zeylanica 
Willd and S. burmanica N E. Brown. Of these 
four species S. Roxburghiana is the most com- 
mon, occurring along the coast of Coromondal, 
Lower Bengal, Orissa and Chota Nagpur. The 
specific rank of S. lanuginosa has, however, 
been doubted, I think rightly, by N. E. Brown. 
The most stable species of India proper is the 
widely distributed S. Roxburghiana. 

The plants under the genus Sansevieria 
arc mostly garden plants. The species at pre- 
sent generally growing in the gardens of India 
are S. Roxburghiana , S. zeylanica (Ceylon) and 
S. burmanica (inhabiting Upper Burma) within 
the range of the Indian Empire. The foreign 
species under cultivation are S. guinensis— evi- 
dently of Gerome, which is considered by Prain 
and Brown as synonymous to S. trifaciata of 
Prain (Tropical Africa), S. cylindrica (Tropical 
Africa), S. nilotica (Tropical Africa), S. nilotica 
var. trifaciata (Tropical Africa) and S. nilotica 
var. Laurentii (Tropical Africa). It is found 
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that many a foreign species has been established 
in this country for some years. Consequently, 
a few horticultural varieties and forms of these 
species have come into existence. Some of these 
varieties and forms have developed such defi- 
nite morphological characters that they are 
not without reason considered horticultural 
species. Of these may be mentioned I)e Will- 
dem’s S. Laurentii and David Praia’s S. Trifa- 
ciata . N. K. Brown in his illuminating mono- 
graph on “Sansevieria” recognised the specific 
rank of S . trifaciata (Hort) Prain. A detailed 
examination of fresh and herbarium specimens 
and literature available in this garden and libra- 
ry leads me to hold the opinion that there is 
hardly much specific difference in the botanical 
sense between S. trifaciata of Prain and S. 
nilotica of Haker, both of which are natives of 
tropical Africa. The former is reported to occur 
in Jalpaiguri, northern Bengal and subsequently 
grown in the Royal Botanic Garden as far back 
as 1879 onwards. This species, as Prain remarks 
bears close relationship to the West African 
Bowstring Hemp & guinensis. The latter is 
a native of tropical Africa described by Baker 
in the year 1875. Both of these species S. nilo- 
tica Baker and £. trifaciata (Hort) Prain have 
been placed by Brown in his key under the same 
general characters of the leaves and differing 
mainly in dimensions of pedicels and other 
minor characters of floral parts which, however, 
seem to be rather overlapping. On the above 
grounds and as a result of scrutiny of authentic 
herbarium specimens and living plants grown 
in the garden the writer holds that S . nilotica 
of Baker is the stable species in the real botani- 
cal sense ; and S. trifaciata of Prain may be 
reduced to a variety of S . nilotica of Baker. 
This is evidently the reason why Prain remark- 
ed that the plant is a horticultural production. 
Another horticultural species closely allied to 
S. nilotica and S. trifaciata is Willdem's S. 
Laurentii named after M K. Laurent, and 
exhibited by Messrs. Sanders and Sons at the 
Temple Show of the Royal Horticultural Socie- 
ty in May 1909. This plant is at once distin- 
guished from S, nilotica and S. Trifaciata by 
its having deep yellow 6-1.3 cm. or slightly 
more wide longitudinal stripes along the mar- 


gins of the leaves. Brown therefore reduces 
S. Laurentii Willdcm to the variety of S. trifa- 
ciata Prain. The writer basing his argument 
on the points mentioned before, advocates that 
both these horticultural species — S. trifaciata 
(Hort) Prain and S. Laurentii Willdcm may 
better be taken as varieties of S. nilotica Baker. 
Thus reduced, the nomenclature is modified as 
follows : S. nilotica Baker— the species proper ; 
S. nilotica Baker, var. trifaciata (Prain) Biswas, 
synonym— S. trifaciata (Hort) Prain ; S. nilo- 
tica Baker, var. Laurentii (Willdcm) N. K. Brown. 
Detailed descriptions and notes are available 
in Brown’s monograph on Sansevieria and the 
author’s paper entitled “Notes on the Systema- 
tic position of Sansevieria growing in India 
with special reference to S. Laurentii Willdem.” 
His conclusions regarding the systematic 
position of S. Laurentii is further confirmed by 
a plant recently raised in the Royal Botanic 
Garden nursery from a cutting of a portion 
of the yellow stripped leaf which reverted 
to the typical species S . nilotica with 
the normal leaves without the trace of yellow 
stripes along the margin as illustrated in the 
photograph No. 2. This fact has already been 
explained by N. K. Brown in these lines: “The 
more recently introduced variety Laurentii is 
rather a remarkable plant, not so much on 
account of its beautifully variegated foliage, 
but because the variegation is not reproduced in 
plants raised from leaf cuttings. At least all 
efforts made at Kew to propagate the variega- 
tion from cuttings of the variegated leaves 
resulted in failure, as all the plants so raised 
have reverted to the typical form, without a 
trace of the yellow striping. Even plants that 
have originated directly from the yellow parts 
of a leaf cutting have no trace of the yellow in 
them, so that, it would appear, the power to 
reproduce the yellow variegation resides entire- 
ly in the root stock, as cuttings of the latter 
always reproduce the variegated plant”. Not 
much attempt seems to have been made to raise 
this var. Laurentii from the leaf cuttings of 
the yellow striped leaves in India, although 
this can be done under not very exceptional 
circumstances as described here by Mr. N. Mitra. 
Curator, Royal Botanic Garden, Calcutta, with 



98 


Science and Cultmre 


Jui*y, 1935 


the same result as achieved at Kew. Mr. Mitra, 
notes “The leaf was planted in ordinary mould of 
Bengal on 10th August, 1934, and plantlet has 
come up by the end of February, 1935. The leaf 
cutting was watered occasionally and was kept 
in the open. The plantlet does not seem at 
present to be Laurentii”. This var. Laurentii 
is one of the magnificent ornamental Sansevieri- 



No 2, 

riant raised from the leaf-cutting of the variegated leaf. The 
plant so raised has leaves without yellow stripes. 

as, and of late profusely cultivated in various 
gardens in India both in the open and 
in the conservatories. The seeds and root stock 
of this variety Laurentii are available at the 
Royal Botanic Garden, Calcutta, from the 


Curator and from Dr. D. S. Laud of the Victoria 
Garden, Bombay. Dr. Laud informs me that he 
got this plant first introduced in Bombay 
gardens from Richmond Nurseries, England, in 
1931. For this information my thanks are due to 
Dr. Laud. 

Herbarium. 

Royol Botanic Garden, 

Calcutta, 10th. May, 1935. 
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The Baluchistan Earthquake of 1931 


It is noteworthy that about four years ago, 
Baluchistan was visited by a pair of rather 
severe earthquakes. These earthquakes were 
fully reported by Mr. W. D. West of the Geolo- 
gical survey of India (Vol. 67 1934). In view 
of the recent disaster, a short account of this 
earthquake will probably prove to be of some 
interest. 

The first earthquake which had its epicentre 
at Sharigh [30° 11' N/67° 4 2i"E, henceforth 
called the Sharigh Earthquake], took place on 
Tuesday, Aug. 25, at 03 hr. 05 min. 27 sec. 
Indian Standard Time or 22 hr. 35 min. 27 sec. 
Greenwich Mean Time. The intensity was 8 on 
the Rossi-Forel Scale. The area affected was 
about 31,000 square miles. The shock appears 
to have been a shallow one, as its intensity 
rapidly diminished from the epicentre. There 
was considerable damage to buildings in the 
cpicentral area, but little or no damage at some 
distance from it. The second earthquake had 
its epicentre at Mach [29°474 / N/67°16MC hence- 
forth called Mach Earthquake] and took place at 
20 hr. 57 mill. 30 sec. I. S. T. or 15 hr. 27 min. 30 
sec. G. M. T. This was more intense than the 
previous one, and was felt overall area of 370,000 
square miles. The intensity at the epicentral 
region was slightly higher than eight, but the 
shock appears to have been a deepseated one. 
The shock lasted for over a minute. In all 
about 120 men were killed, and considerable 
damage was done to the areas in the epicentral 
region. 

The papers report that during the recent 
earthquake, a mountain near Mastung has split 
in two, which they ascribe to the action of a 
dormant volcano. Such reports were in circula- 
lation during 1931 and the following quotation 
from Mr. W. D. West, M. A. (Cantab) Asst. Su- 
perintendent, Geological Survey of India, regar- 
ding the supposed volcanic origin of the Mach 
earthquake will be interesting : 

“On the morning after the earthquake a low 


cloud was seen hanging over the hills to the 
north of Mach, and for five or six days loud 
reports were heard at intervals from that direc- 
tion, frequently followed by the uprising of a 
cloud of smoke’. It was believed that the ex- 
plosions were the manifestations of volcanic 
activity, and when the aeroplane reports came 
to hand stating that the ground in places was 
blackened, the idea received unexpected con- 
firmation. So seriously was this believed and 
so widespread had the belief become, leading 
Quetta to suppose that it was situated on the 
edge of a volcano, that it seemed desirable to 
investigate the matter. In consequence, on 
September 0th accompanied by Capt. Colhoun, 

I paid a visit to the hills from whence 
the clouds of ‘smoke’ had arisen, to the 
N. N. 1C. of Mach. The explosions and the. smoke 
were soon explained. They had clearly been 
due to the falls of limestone. For not only were 
the steep sides of the streams covered with land 
slides, but everywhere the place was covered 
with a thick mantle of white calcareous dust, 
derived clearly from the limestone as it collap- 
sed. That this had only recently accumulated 
was clear from the fact that there had been 
heavy rain in this district, only a week before. 
Finally, the blackened ground noticed by the 
airmen was an outcrop of Tertiary coal, which 
has long been known to occur in these parts.” 

Mr. West made the following observations 
regarding the damage done to Quetta due to 
faulty house building : — 

“In considering the effects of the earthquake 
upon Quetta , it is necessary to point out that 
the town of Quetta is divided into two parts by 
a stream known as the Habib nala , which runs 
in a W. N. W. direction. North of this nala is 
the Military Cantonment, while south of it is the 
civil station. Examination of the town as a 
whole soon revealed that the civil station had 
suffered more severely from the earthquake than 
the cantonment. To be correlated with this 
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rather sharp distinction, and possibly having 
some connection with it, is the fact that in the 
northern or cantonment half the ground is 
exceptionally dry, so much so that there are no 
water-bearing wells in that part of Quetta situ- 
ated north of the Habib nala. On the other 
hand the civil station, to the south of this nala . 
is situated on water-bearing strata. Whether 
this distinction has any connection with the 
different degrees of severity with which the 
earthquake was felt, is a matter of speculation ; 
but it is probably worth recording. 

“In every case damage was only sustained 
by those buildings in the construction of which 
soft mud mortar had been used. Those buil- 
dings which had been constructed with an ordi- 
nary lime mortar were quite unaffected by the 
earthquake... Kut the majority of the better 
buildings in Quetta such as the residential 
Bungalows, the shops and similar large buil- 
dings, although built of burnt bricks, have only 
a soft mud mortar, a material which has practi- 
cally no bonding power. Such buildings are 
naturally very susceptible to damage from 
earthquake shocks... But the fact that so few 
buildings, thus constructed, were at all damaged 
shows clearly how comparatively slight was the 
shock experienced at Quetta.” 

West gave a discussion on “the Earthquakes 
in relation to Building Methods” and made the 
following recommendations regarding the future 
building programme : 

“As regards future building in Quetta, it is 
suggested that a stricter supervision be employ- 
ed in the case of the better class buildings, as 
has been done in Japan, California, New Zealand 
and in other places subject to earthquakes. 
Such a badly constructed building as the Town 
Hall at Quetta should never have been put up 
in an area where earthquakes are not uncommon. 
As Quetta is an important military station, with 
a large population during part of the year, it 
should be the endeavour of the authorities to 
make it less susceptible to earthquake damage 
than it is at present. At present the majority 
of buildings at Quetta are about as unsoundly 
built, from an earthquake proof point of view, 
as it is possible for them to be. It is absolutely 


essential to discard the use of the mud mortar 
in buildings of more than one storey, and it 
would be advisable to do likewise in all buildings 
especially those which from time to time house 
a large number of people, such as halls, cinemas, 
clubs and so on.” 

The occurrence of earthquakes gives rise to 
so many superstitious ideas, that people are apt 
to forget the lessons, which they could have 
otherwise learnt, within a short time. In view 
of the persistence of theological ideas regar- 
ding the origin of earthquakes in this country 
repeated from time to time not only by pandits 
and Mollalis, but also by men like Mahatma 
Gandhi, it will probably be useful to quote 
the opinion of scientific men regarding the possi- 
bility of occurrence of earthquakes in India. 

Count F. De Montessus de Ballore, in his 
Comprehensive Survey of the Seismic Phenome- 
na in British India, and their connection with 
its Geology” (Memories of the Geological Sur- 
vey of India, Vol 35/3) divides the earthquake- 
affected area of India in twelve sections, of 
which Afghanistan and Baluchistan form the 
first. He describes the area as follows : — 

I. Afghanistan and Northern Baluchistan. 

II. North-Western Himalayas (Kashmcre, 
Kumaun. 

III. Punjab. 

IV. Upper India 

V. Western India. 

VI. Peninsula. 

VII. Ceylon. 

VIII. Eastern Himalayas, Assam and Lower 

Bengal. 

IX. Arakan and Burma. 

X. Malay Peninsula. 

XI. Bay of Bengal. 

XII. Indian Ocean. 

The Earthquakes so far recorded in this 
area are 

1852—1890. (a) The Kahan Earthquake 
(1852). This is the earliest earthquake of which 
reliable information is available. At 3-15 am. 
on the 24th January 1852, a very severe shock 
was felt in the Loralai district. It appears 
that 260 Mohammedans and 80 Hindus with a 
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large quantity of cattle and considerable loss 
of property, were killed. Another violent shock 
was experienced in the same district in 1865, 

( b ) In 1862 an earthquake disaster occurred 
in the Kolilu Village, when the villages of 
Karani Khan Shahr, Dada sliahr, and Oriani 
were levelled to the ground. 

(c) An earthquake shock was felt in the 
Kalat State at 3 p.m. on the 28th of October, 1870. 
It did no serious damage. 

( d ) In Jhalawan, a severe shock was felt in 
1883, when houses at Toba and Alat were much 
damaged. Another earthquake occurred in 
Jhalawan in 1889 which almost wholly destroyed 
the village of Haji Ibrahim Khan Mengal in Wadi. 

(e ) An earthquake of slight intensity occur- 
red at Mastung in 1884. 

(f) In about 1890 earthquake shocks were 
unusually frequent in Sanjawi, In the Loralai 
district, where they are said to have occurred 
every two or three days for about a month. 

1892 — 1903 (a) A severe earthquake which 
is on record took place on the morning of 
December 20, 1892, near old chaman and was felt 
over a large area of Baluchistan, giving rise to 
a fissure which was traced for 120 miles. 

(b) In the autumn of 1897 a slight shock 
was felt in the Zliob district. Though several 
houses are said to have collapsed, there was no 
loss of life. 


(c) In 1899 an earthquake shock was felt at 
Kolwa and Kech in Mekran. 

(d) In the Quctta-Pishin district a severe 
earthquake occurred in 1900, giving rise to a 
spring in the Sraghurgi village on the slopes of 
Takatu, which after a time, disappeared. The 
last severe shock of this district was that of 
1902, which did much damage to the buildings 
in Pisliin, Kila, Abdulla and Oeulistan. 

( e ) In the Loralai district, several houses 
were destrayed in the village of Bori, and 
fissures are said to have been caused in the 
mountains, due to an earthquke shock occurring 
in December, 1901. 

If) In the Kaclihi district which has been 
subjected to severe earthquakes very frequently, 
a shock of a very severe intensity was felt at 
Dadliar on the 23rd Dec. 1903, in consequence 
of which 60 houses were razed to the ground 
and some human lives lost. The loss of property 
was estimated at about Rs. 15,000. 

Earthquake of October 21, 1909. 

This is one of the most severe earthquakes. 
It reached its greatest intensity along a line 
running from Shahpur north-westwards through 
Muradwa, Janu and Bell pat to beyond Karula. 
The shock reached an intensity of degree 9 on 
the Rossi-Forel scale within the epicentral tract. 
In this area the villages were completely 
destroyed, most of the houses falling down. 



Notes and News 


Tlic appointment of the Hon’blc the Marquis 
of Zetland as the new Secretary of State for 
India will be welcome to all sections of Indians 
in this country. As Governor of Bengal from 
19 17-22, he achieved great success and won 
popularity with Indians and Europeans alike. 
Educated at Harrow and Trinity College, Cam- 
bridge, he takes a keen interest in the study of 
the countries and the peoples of the Hast. An 
ardent traveller, His Lordship is the author of 
many books of travel amongst which mention 
may specially be made of ‘On the Outskirts 
of the Empire of Asia’, ‘A Wandering Student 
in the Far East,’ and ‘India : a Bird’s Eye View.’ 
Among his other important works, ‘The Heart 
of Aryavarta’ and the ‘Biography of the Late 
Lord Curzon’ are the most well-known. 

It will be interesting to add in this connec- 
tion that it was Lord Zetland who along with 
Prof. P. W. Thomas of Oxford sent a circular 
letter to the distinguished men of letters and 
science in India two years ago, suggesting the 
formation of an academy on an all India basis 
for the promotion of Sciences and Letters in 
this country. This idea gave rise to the Aca- 
demy movement on the part of the Indian scien- 
tists, of which so much has been heard during the 
last two years and which at last culminated in 
the foundation of the National Institute of 
Sciences of India in January, 1935. Every one 
of us who knows Lord Zetland’s intimate know- 
ledge of Indian affairs, his wide outlook and 
lastly, his sympathetic attitude towards India, 
will look upon this official connection of his 
with India as highly satisfactory, and we have 
no doubt that during the tenure of his office, 
the cause of science will receive greater patro- 
nage from the Government of India. 

* * * * 

We offer our best congratulations to Kunwar 
Sir Jagdish Prasad, Member for the Department 
of Education, Health and Lands, Government 
of India on his being knighted by His Majesty’s 


Government# After a brilliant academic career 
at Allahabad and then at Cambridge, Sir Jagdish 
Prasad joined the Indian Civil Service in the 
early part of the twentieth century, and was 
posted in the United Provinces. He soon 
achieved distinction as a civilian and as a mark 
of appreciation for the meritorious services 
rendered, the Government conferred upon him 
the title of Kunwar, and appointed him first as 
the Chief Secretary, and then as an Executive 
Councillor in the Government of the United 
Provinces of Agra and Oudh. Here too, he 
enjoyed unique reputation, aud proved a very 
valuable asset to the Government. A few months 
ago, when Sir Kazl-i-Hussain retired from 
the membership of the Government of India, 
Kunwar Sir Jagdish Prasad was appointed his 
successor. Ilis Majesty’s Government have 
recognised his abilities for a second time and 
conferred upon him a knighthood. We hope 
that under Kunwar Sahib’s tenure of office, 
education in India will prosper more and more. 

* * * * 

In opening the All India Modern History 
Congress at Poona on the 8th of June, 1935., His 
Excellency the Governor of Bombay, put in 
a strong plea for the scientific study of history. 
Some regard history as philosophy and others 
as fiction. Voltaire regarded the histories avail- 
able in his own time as stories of high way 
robbery. In our country, unfortunately, to both 
teachers and students, history is hardly anything 
more than a monotonous record of wars and 
assassinations. But history is neither of these. 
It is, and should be, regarded as a branch 
of social science, and as such its importance 
is immense. A historian is, therefore, a scientist 
above anything else, and his duty is to study 
history objectively and impartially with a 
view not to support his pet theories but to 
discover the great laws that govern the human 
society in evolution. His Excellency has ex- 
pressed this view beautifully in the following 
words : 
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“It is easy to pick out events which con- 
firm a certain theory of life, but the historian 
must start from no such theories. He must 
not take for granted that there was a golden 
age in the past nor that we are working up 
towards a golden future. He must not accept 
blindly the divine right or inevitability of 
any institution or custom nor the sanctity of 
theories of the rights of man, nor must he 
judge actions and events in terms of morals 
and ethics. The work of the historian is merely 
to calculate the results of event upon event 
and action upon action”. 

Dr. Sir Shafaat Ahmad Khan, who presided 
over the Congress, strongly urged for the 
appointment of a Manuscript Commission in 
the course of his presidential address. This 
Commission is to make a scientific study of 
the innumerable manuscripts of great historical 
value available in India. As such a task would 
present many difficulties to private bodies, he 
suggested that the Government of India should 
put its head into the matter by organising a 
small body of highly trained men for this 
work. Everybody will agree with this sugges- 
tion. 

Sir Shafaat Ahmad Khan concluded his 
speech with the expression of his own views 
about the ideals of teaching history to Indian 
youths. “A great deal depends”, lie said, “on 
the means in which the youth of India is 
taught history during the impressionable period 
of adolescence, as well as on the methods and 
spirits in which historians perform this task. 
We can enable lier to reach her full stature by 
infusing spirit of Indian nationality into our 
writings, by avoiding sectional views and 


prejudices and popularizing the idea of com- 
mon nationality. I hope and believe that it 
will be performed by us with zeal and enthu- 
siasm which has always characterised our best 
and noblest efforts in the past.” These words 
breathe a very noble spirit, and we hope that the 
worthy doctor who is also a political leader 
of the community he belongs to will live up to 
the precept he has preached. 

* * * * 

In the last Birth Day Honours List. Dr. L,. I y . 
Kermor, R R. S., Director of Geological Survey 
of India, has been knighted and Dt-Col. R. 
Knowles, Professor of Proto-Zoology in the 
School of Tropical Medicines, Calcutta, made a 
C. I. K. Both are founder-members of the Nation- 
al Institute of Sciences in India, I)r. Kermor 
being also the first elected president of the 
Institute. We offer our heartiest congratula- 
tions to both of them. 

* * * * 

The Royal Society of Great Britain was 
pleased to sanction a research grant of £150 to 
Prof. M. N. Saha of the Allahabad University 
towards the cost of his experiments on the 
Thermal Ionisation of Gases. 

* * * * 

The Executive of the Carnegie Trust of the 
British Empire have awarded three Carnegie 
Oversea Fellowships to Prof. T. H. I/iby of 
the University of Melbourne, Australia, Prof. 
M. N. Saha, I). Sc., R R. S., of the Allahabad 
University, India, and Prof. T. J. Haarhaff. B. A. 
I,itt. D. of the University of Witwatersrand, 
South Africa. 
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Lady Tata Memorial Trust 


The awards of the following scholarships and grants for the year 
1035-36 have been announced by the Trustees of the 
Lady Tata Memorial Trust 


Name. 

Subject 
of Research 

Name of the Professor to guide 
the Candidate. 

Amount. 

I)r. Martin C. 
Gordon Israels. 
(British) 

Tissue culture to problems of 
leucaemias and pernicious 
anaemia. 

Dr. J. F. Wilkinson, Director of 

Dept, of Chemical Investigation, 
Royal Infirmary, Manchester. 

£ 400 

Dr. Max Otto Kaalund 
Jorgensen 
(Danish) 

Experimental investigations 
on the myclosarcometosis 
in mice. 

Dr. Carl Krebs, Director, X-rays and the 
Cancer Research Institute of 
Aarhus, Jutland, 

£ 400 

Dr. Walter Bungcler. 
(German) 

Reaction of leucaemias by chronic 
indol intoxication in mice. 


£ 400 

Dr. Charles Oberling. 
(French) 

Transmissible leucaemias of hens 
and their relationship 
to the Sarcomas. 

Trof. G. Roussav, Professor of 
Pathology in the Faculty 
of Medicine, Paris. 

£ 400* 

Dr. Julius Engelbrcth 
Holm. 

(Danish) 

On virus of hen leucaemias 
together with therapeutic 
investigations. 

Dr. Oluf Thomsen, Director, 

Institute of General Pathology, 
University of Copenhagen. 

£ 400 

Dr. Lucy Wills. 
(British) 

Macrocytic nutritional anaemia 
of monkeys, also regeneration 
of blood by yeast treatment. 

Prof. W. W. C. Top le v, Director, 

Dept, of Bacteriology, and 

Prof. H. Raistrick, Director, 

Dept, of Bio-Chemistry, 

London School of Hygiene and 

Trop. Medicine. 

£ 400 

Prof. Eugene. L. Opie. 
(American) 

Leucaemias like diseases of fowls 
and their relation to neoplasms 
and to determine the nature 
of viruses, producing leucaemias, 
neoplasms etc. 


£ 300 

Dr. Phil Karl Hinsherg. 
(German) 

The metabolism of fat, copper 
and glutathione in 
leucaemias 

Prof. R. Rossle, Director, Charite 
Krankcnliaus, Berlin 

University. 

£ 300 


+ £ 200 for non-recurring expenditure. 



Lady Tata Memorial Trust, 


Indian Scholarships. 


No. Name. 


Subject of Research Name of the Professor to guide Amount, p. 

the Candidate. 


1 . Mr. Nirode Chandra Dalta, M. Sc. 


Tin in Nutrition and the effect oil 
hotly of Mineral Contamination 
of foodstuffs during cooking 
and storage. 


Prof. V. Subrahmanyan, I). Sc. 

I >ept. of Chemistry. 

Indian Institute of Science. 

Bangalore. Rs. 150/ 


2. Mr. Kedur Nath Gaind, M. Sc. To synthesise new compounds 

possessing local Anaesthetic 
Properties. 


Dr. J. N. Rav, I). Sc., P. I. C. 
Prof, of Organic Chemistry, 
University Chemical laboratories, 
Lahore. 


.J. Mr. Madliav Chandra Nath, M. Sc. 


4. Mr. Yelandur V. Srinivasa Rat), 
M. Sc. 


5. Mr. Ram Kanta Chakravartv, 

M. Sc. 


<>. Mr. Nalin Hamlhu Das, B Sc. 


7. Mr. Tejendra Nath Ghosh, M. Sc. 


8. Mr. Harhhajan Singh Mahal, 


Chemical ami Biological 
Analysis of Proteins of Indian 
foodstuffs. 


To study the proteins of Indian 
foodstuffs, Chemical and 
Biological Analysis. 


To investigate nutritional 
problems of Indian foodstuffs 
with special reference to 
vitamin C. 


Oxytocio hormone and 
oxidation— reduction systems 
in the body. 


Preparations of new 
Antitnalu rials. 


Anthelmintics synthesis of 
substances and examination of 
Indian plants having 
anthelmintic properties. 


Dr. K. P. Basu, D. Sc. 
Bio-Chemist, Dacca University. 


Prof. C. A. Rojahn, Director, 
Institute for pharmacie and 
Nahruiigsmi llel cliemie, der 
universitat, Halle, Germany. 


Prof. IT. Ghosh, Director, 
Indian Institute of Medical 
Research, Calcutta. 


Prof. Hansvon Ruler, 
Bio-chemical institute, 
University of Stockholm. 


Dr. P. C, Guha, D. Sc. Director, 
Dept, of Organic Chemistry. 
Indian Institute of Science 
Bangalore. 


Dr. T. S. Wheeler, V. I. C. Principal, 
Royal Inst, of Science, 
Bombay. 


f ). Dr. Birendra K. Nandi, Pli. D. 


Synthesis of antimalarials on the 
lines of plasmochin and 
atebrim types. 


Prof. R. Robinson, V. R. S. 
Dyson Perrins Laboratory, Oxford 
University Oxford. 


10. Mr. H. B. Sreerangachar, M. Sc. The growth-promoting and the 

antianaemic properties 
of liver. 


Prof. V. Subrahmanyan, D. Sc. 
Prof, of Bio-ch emistry, 
Indian Institute of Science, 
Bangalore. 



Research Notes 


A demountable type of high power transmit- 
ting valve. 

In a paper read before the Wireless Section 
of the Institute of Rlectrical Engineers, Great 
Britain, on Feb. 6, 1035, Messrs. C. R. Burch 
and C. Sykes have described a power trans- 
mitting tube capable of dissipating as much 
as 50 kilowatts at the anode. This is of a 
demountable type and is continuously evacua- 
ted, but it has all the advantages of a good 
high power sealed up transmitting tube. It 
may normally be broken across one of its semi- 
permanent joints and any damaged part can 
be replaced. On the other hand the sealed 
up transmitting valve has to be rejected out- 
right when any of its part is damaged. This 
valve can generate waves as short as 10 metres 
with reasonable efficiency. The evacuation is 
carried on with the aid of an oil diffusion 
pump. With this arrangement it is possible 
to attain any desired degree of high vacuum, 
for the oily substance used in the pump has 
a very low vapour pressure even at room 
temperatures. For external connections the 
filament, grid and the plate are connected to 
copper flanges, which are insulated from each 
other by porcelain or silica insulators and 
carry water cooling channels, so that the 
various joints can be kept cool. A scries of 
water cooling channels is machined in the 
anode as well, and very satisfactory cooling 
is maintained throughout. 

B . D . Pant 

Red Auroral Rays— The luminous glow 
observed in the atmosphere round the north 
or south polar regions during their respective 
winter months has excited the interest of 
scientists for over a century. Some years 
ago, H. Babcock of the Mount Wilson Obser- 
vatory measured the wavelength of the most 
conspicuous line by means of the Fabry-Perot 
interferometer, and found it to be A 5577’35 A. 
units. A few years after, Prof. J. C. Maclennan 


of the Toronto University, Canada, obtained 
the line in a discharge tube containing oxygen, 
and some inert gas, and later was able to 
show that it is due to oxygen alone. It has 
now been ascertained that the line is due to 
the forbidden transition 2p 2 1 D i ~2p 2 l S 0 . 

The lowest state of the oxygen atom is 
given by 2p 2 3 P 0 , i, 2 . It is therefore natural 
to expect that the aurora would give, besides 
the green lines, two lines due to the transition 
*P U2 - l Ih- These lines were found by Frerichs 
in the discharge tube and their wavelengths 
were given as A 6300 and A 6364 A. units. 

Evidence of the existence of the red lines 
in the aurora has so far been unconvincing. 
Certain auroras are in fact found to display 
a red colour, and when spectroscopic measure- 
ments were taken, lines were found in the 
positions expected, but they were mixed up 
with the lines of the first positive baud of 
nitrogen, the wavelengths of some of which 
agree with those of the red auroral lines. 

In a recent note to Nature , April 6, 1935. 
Prof. Vegard and Mr. Harrang, describe the 
results of experiments undertaken at the 
Tromso Geophysical Observatory, for finding 
out accurately the wavelengths of the red lines 
with the aid of a Fabry-Perot interferometer. 
The wavelengths determined are yet uncertain 
to the extent of ± 1 A. units, but the results 
so far obtained indicate that the red lines 
are present in the spectrum of the aurora. If 
as expected, the investigation is confirmed, it 
will clear up an obscure point in auroral spec- 
trum which has for sometime been very baffling. 

M.S. 

Hydrogen isotope of mass 3 

One of the most important cases of artificial 
transmutation which have been investigated 
is that in which compounds containing heavy 
hydrogen are bombarded with high velocity 
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,H 9 ions. Oliphant, Harteck and Lord Ruther- 
ford first showed that such bombardment 
resulted in a copious emission of two proton 
groups of range 15.0 cm. and 16.0 mm. the 
relative numbers of particles in the two groups 
being equal within the errors of measurements. 
The mechanism for the process involved in the 
reaction was assumed to be 

iH 2 +xH 2 > iH 1 | iH # . 

xH 8 ...is a hydrogen-isotope of mass 3. 

In addition to this proton emission the same 
authors showed that an intense neutron emission 
resulted from this bombardment. Just a year 
ago P. T. Dee showed in a communication to 
Nature that these neutrons were probably 
homogeneous and that their energy was 1.8 * 10 fl 
electron volts. An investigation using a linear 
counting chamber gave a maximum value for 
the neutron energy of about 2xio« electron 
volts. To account for these neutrons Oliphant 
Harteck and Lord Rutherford proposed the 
following reaction 

1 H 3 + iH 5 -> 0 n + 2 He 3 , 
and utilising the value of the mass of 2 IIe 3 
(3.0166) as obtained from the data for the disin- 
tegration of a 4 6 by protons and a neutron mass 
of 1.0067 they showed that the energy of the 
neutrons calculated from the second formula was 
2.5 x io 6 e. v. which was in approximate agree- 
ment with the experimental value. 

Difficulty arose when attempts were made 
to detect these 2 IIe 3 nuclei by counting methods. 
The range to be expected was only 5 nun. and 
the detection of particles of such short range 
was very difficult and could not be expected 
under experimental conditions used by Oliphant, 
Harteck, Lord Rutherford. P. T. Dee and C. W. 
Gilbert by ail application of the laws of conser- 
vation of energy showed [ Proc. Roy . Soc. A. U9 . 
201. 1935 ] that the range of 2 He 3 nuclei which 
may be ejected in the direction of the bombar- 
ding |H 2 ions, is appreciably greater than for 
those emitted at right angle to the incident 
beam. After passing a beam of artificially 
accelerated xH 2 ions into a gas mixture con- 
taining heavy hydrogen they, detected the 2 He 3 
nuclei. The range of this group of particles 
has been measured and is 4.3 ±0.2 mm. for zero 


bombarding energy. The neutrons produced in 
the same bombardment have an energy of 1.S.L 
0‘2 x 10 6 electron volts, and it is shown that these 
results are in agreement with the application 
of the conservation of momentum to the process 
assumed. A value of 1.0081) 0'0004 is thereby 

deduced for the mass of neutron. 

S. C. D. 

Antiquities from the Indo-Iranian Borderland. 

The latest number of the Journal of the 
Royal Anthropological Institute (64 July to 
December, 1931) contains an article with 
the heading ‘The Indo-Iranian Borderlands 1 
by Sir Aurel Stein. Sir Aurel’s archaeo- 
logical tours have always been rich in their 
results, but those described in this article are 
particularly interesting as they aimed at tracing 
the links between the ancient culture of Sind 
and Klam-Mesopotamia. Numerous pre-historic 
sites have been discovered in all parts of Balu- 
chistan and even on the Iranian frontier, and it 
is regrettable that political circumstances pre- 
vented him from exploring the Afghan border 
as well. In most of these sites Stein found 
painted pottery and pottery debris and in sonic, 
c.g. the Mehi mound, Kolwa and Turbal he was 
fortunate in recovering some cult objects, such 
as representations of the phallus, humped bulls 
and the mother-goddess, which definitely estab- 
lish their affinity with the Mohenjodaro relics. 
These remains are all non-Aryan, and though 
the existence of a colony of Aryan-speakcrs 
is now becoming more and more evident in the 
Near Hast, no trace of any Aryan occupation 
of these lands has been found. On the other 
hand, these remains ‘attest the essential unity 
of the civilization which existed during clial- 
colithic times in the border region between 
India and Iran.’ 

It is noticeable that the coast of the Persiap 
Gulf has so far not been found to contain any 
site of respectable antiquity. This tends to 
show that the communication between the 
Indus valley and Sumer was more by land than 
by sea. 

The existence of the Dravidian-speaking 
Braliuis on Jhalawan and Sara wan hills just 


12 
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above the plains about Mohenjodaro lias Ion# 
been an enigma to linguists. But with the 
increase of our knowledge of the Proto-Indian 
Culture, it seems more reasonable to regard the 
Brahms as the residue of the Dravidian popula- 
tion of these regions rather than a drift of the 
Dravidians to the north-west as has been sug- 
gested by Grierson. 

A. G. 

Ozone in Earth's Atmosphere 

It has been so far believed that ozone gas 
which is responsible for the sharp cutting of the 
sun’s spectrum near about A 2950 is to be located 
at a height of 50 kilometers, within a rather 
thin spherical shell. Recent investigations by 
Goetz, Meetham and Dobson ( Proa . Roy. Soc. 
London . (A) 145, Mo, 1931) however speaks 
another tale. II p to this time the height of 
ozone layer has been determined from the 
absorption of direct sunlight at different zenith 
distances. These investigators have measured 
the intensity of sunlight scattered by the earth’s 
atmosphere at different zenith distances of the 
sun. The intensity was determined spectro- 
photometrically from A 31 10 upto A 3290. A. U. 
They showed that this method yielded a better 
way of determining the distribution of ozone in 
the earth’s atmosphere. Their general conclu- 
sion is that ozone is to be found even at the 
surface of the earth, but its amount per kilome- 
ter increases rapidly and reaches a maximum 
between 25 to 30 kilometer where it attains a 
concentration of one tenth millimeter at N. T. 1\ 
per kilometer depth of the atmosphere. This 
investigation has been further confirmed by the 
pilot baloon experiments of E. and V. Regener 
IPhys. ZeiU. 35 788 , 1931) carried out at the 
Stuttgart Physical Institute. They sent up a 
pilot baloon carrying a small quartz spectro- 
graph the collimator tube of which was directed 
on a mat surface consisting of white magnesium 
which was suspended from the gondola. The 
sunlight directly reflected from the surface 
enters the spectrograph and was photographed 
on a circular film after definite interval of time 
for a short period. In this way spectrograms 
of sunlight were obtained at different heights. 


In the three ascents made so far, in which 
heights of 20,21 and 31 kilometers were reached, 
it has been found that the spectrum shows an 
increase in extension in the ultra-violet with 
the height attained. The result so far attained 
are only qualitative and the limit of solar spec- 
trum photographed at the earth’s surface has 
not yet been exceeded. This is because while 
at the earth the exposure can be made as long 
as possible, this is not possible when photo- 
graphs are taken in the ascending baloon. But 
the investigators feel that if they could have 
their spectrographs directed towards the sun 
and allow longer exposures, the spectrum would 
be found to extend much beyond the existing 
ozone limit. They are of opinion that at a 
height of 31. kilometer, most of the ozone layer 
is left below. 

M.S. 

Nature on the New Relativity Theory. 

Nature comments as follows on vSulaiman’s 
New Relativity theory : A second instalment of 
Sir Shah Sulaiman’s new theory of relativity has 
appeared (P roc. Acad. Sci. U. P. India 4, 217); 
the first part appeared in the same journal U, l) 
in August 1934. The author retains Euclidean 
space, and as much as possible of Newtonian 
dynamics, the chief deviation being the hypothesis 
that gravitational, electrical and magnetic forces 
do not act instantaneously, but are propagated 
with a velocity nearly equal to that of light. 
Light is supposed to consist of ‘radion’ emitted 
from the surface of bodies, gravitation of 
‘gravitons’ from their entire mass. From these 
hypotheses four universal principles are de- 
duced. Two of these, akin to Doppler’s prin- 
ciple and aberration, deal with the modifica- 
tion of the magnitude and direction of the 
gravitational force upon a moving body, and 
these are applied to the advance of the peri- 
helion of Mercury, the deflection of light by 
gravitation, the spectral shift, and the experi- 
ments of Michelson and Morlcy, and of Bucherer. 
Another gives a formula for the relative velocity 
of two moving bodies, which is applied to the 
experiments of Fresnel and of Fizeau. The 
remaining one is applied (in outline only) to 
the fine structure of the hydrogen spectrum. 
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The idea of an expanding universe is firmly 
rejected, though it is allowed that some nebulae, 
formerly part of our galactic system, have left 
it on parabolic paths. In short, an attempt 
is made to give an alternative explanation for 
the whole range of phenomena usually adduced 
in support of Kinstein’s theory. It is difficult 
to form a definite opinion whether the author’s 
work is entirely sound, but he has evidently 
studied all the standard works. The mathe- 
matics has been checked by two competent 
mathematical physicists, and works have been 
carried out with the encouragement of Prof. 
M. N. Saha. If it can stand the test of criti- 
cism, it will obviously be of great importance. 

Radio Sodium 

It was discovered by M. and Mine. Curie and 
Joliot about a year ago that new radioactive 
atoms are produced by the bombardment of 
atoms of low atomic numbers with ^-particles 
(phenomenon of induced radioactivity). The arti- 
ficially produced radio element which was first ob- 
tained by them is a radioactive isotope of phos- 
phorus. This was produced by the bombardment 
of aluminium with ^-particles. Since the first dis- 
covery, more than 50 radioactive isotopes have 
been produced by various observers by the bom- 
bardment of ordinary atoms of elements, the 
projectiles used in some cases being ^-particles, 
and in other cases deutons or neutrons (Fermi). 
Some of these new radioactive istopes, while 
disintegrating, emit positrons while other emit 
electrons, and the period of decay varies from a 
few minutes to a few hours. In the January 
issue of the Physical Review Lawrence has 
reported that radio-sodium, a new radioactive 
isotope which is produced by the transmutation 
of sodium under deuton bombardment, possesses 
very important radioactive properties. The 
period of decay of radio-sodium was found to 
be fifteen and a half hours. Of all artificially 
prepared radioactive elements, it has got the 
longest life. It has been found to decay with 
the emission of electrons with energies up to 
Y2 x U) 8 e. volts, but, what is more important, it 
hasbeen found to emit a y-radiation of extra- 
ordinary high energy viz. 5 '5 x U) 8 e. volts. This 
y-radiation is much harder than the 2‘6xi0 6 e. 


volt y-radiation emitted by natural radioactive 
elements. The properties of radio-sodium are 
thus comparable to those of natural radioactive 
elements and in near future, radio sodium may 
be used as a better and cheaper substitute for 
radium, especially in hospitals for the purpose 
of treatment by y-radiation. At present about 
1/ 20() of a liiillicurie of radiosodium is produced 
by a stream of deuton nuclei which are accelera- 
ted by a high voltage generator giving approxi- 
mately a velocity of 17 million electron volts 
and constituting a current of a micro ampere. 
If either the current or the voltage is increased, 
the yield of radio-sodium may be increased 
many times and it is not improbable that even 
with apparatus within the reach of industrial 
concerns the yield may be increased a hundred 
or thousand fold. We ma\ think of a day when 
institutions may be. founded in big cities which 
will possess a II. T. plant which will produce 
radio-sodium and this radio-sodium will then 
be given to medical practitioners in place of 
radium. At the present time, radium can not 
be used internally. But there is a possibility 
that radio-sodium may be applied internally 
as well. The discovery therefore promises a 
revolution in radium treatment in no distant 
future. 

P. Meriggi on the Indus-script. 

The momentous archaeological discoveries in 
the Indus-valley have revolutionised the whole 
conception of Indian history, for it has to be 
admitted now that Indian history proper 
began at least two thousand years before the 
advent of the Aryans in India. As in Greece 
the pre-Aryan Pelasgian civilisation was des- 
troyed by Aryan invaders, viz. the Achaeans and 
the Dorians, so in India too, the great Indus 
civilisation appears to have fallen a prey to hor- 
des of Aryan barbarians. But who were these 
Indus people? The question remains un- 
answered as yet. It can be answered only 
when the short legends on their seals are 
deciphered, and it is to be hoped that further 
discoveries will throw more light on the matter. 
The progress already made in this direction 
permits us at least to hope that the tragedy of 
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Etruscology will not be repeated in the case 
of India (of the thousands of Etruscan inscrip- 
tions, not one has been deciphered so far). One 
Rcsettastone sufficed to divulge the secrets of 
the Egyptian pyramids to Champollion and 
Orotefcnd, and Rawlinson deciphered the old 
Persian inscriptions with the help of equally 
meagre material. That the prospect of deci- 
phering the Indus-seals is not all too dark 
appears to follow from a paper by Meriggi in 
the Zeitschrift fur Deutschen Morgenlandis- 
chen Geselluchafti 12 , 199, 1934. In this article 
Meriggi has given us but a fore-taste of 
what is contained in his forthcoming compre- 
hensive work on the Indus-script. 

A very careful study of all the seals along 
with the literature thereof has led him to 
conclude 

(1) The normal direction of writing is from 
right to left } but in the case of longer legends 
it may be often bustrophedic. 

(2) The basic symbols arc very numerous, 
about 275. The system must have been an 
“ideo-phonographie” one,— some symbols re- 
presenting mere sounds aud others representing 


mere meanings. Both kinds of symbols may 
however be used in one and the same 
word. (A similar ideo-phonographic system was 
followed in the Manichaean-Pehlevi manuscripts 
(third to sixth century A. D.) 

(3) For the purpose of word-division, two 
frequently recurring symbols, perhaps of case- 
ending, are of supreme importance. But word- 
division was indicated perhaps also by a raised 
comma-like vertical stroke. 

Starting with these assumptions, Meriggi 
has built up a code of decipherment which 
at first sight appears to be frankly fantastic. He 
has naturally always tried to connect the 
legend on a seal with the object represented on 
it. In this way the meaning of these short 
legends may be understood comparatively 
easily, and, if Meriggi is right, it will not be 
long before all the seals have been deciphered 
in that sense. But the question of determining 
the phonetic values of these symbols is quite 
a different one, and Meriggi too has not dared 
to hazard any statement on that point. 

Batakrishna Ghosh . 



Letters to the Editor 


Active Principle of Piper Chaba, Hunter. 

Piper Chaba, Hunter (Sans. — Chavika, Beng.— Choi) 
is an indigenous drug of India. According to Kirtikar 
and Basu* it 'partakes of the stimulant and carminative 
properties of black and long pepper. Its use in haemorr- 
hoidal affections is noticed in Taleef Shereef (p. 66)’. A 
chemical investigation of the dried stem of the above 
plant shows that the active principle is piperinc which is 
present to the extent of 0.38%. 

Chemistry Department, 1\ K. Bose. 

University College of Science 
Calcutta. May 15, 1935. 

1. Indian Medicinal Plants. II, p. 1092. 


The Interference of Ascorbic acid in the 
Chemical Estimation of Adrenalin 
in the Adrenal Gland. 

Numerous papers have been published on the adrenalin 
content of the adrenal gland of various species, in which 
chemical methods of assay have been used. Practically all 
these methods are based on the reduction of some reagent 
bj' adrenalin and for some years the tungstic acid reagent 
of Pol in V has been in general use. In this reaction a blue 
colour is developed when the adrenal extract is treated 
with the reagent and the intensity of the blue colour is 
estimated. 

The isolation of hexuronic acid (now known ;is ascorbic 
acid and identified with Vitamin C) from the adrenal gland, 
which is now known to be a rich source of this strongly 
reducing substance, has seriously complicated this question. 
It would seem a priori that this substance? w ould also 
reduce the tungstic acid reagent and we have, in fact 
found that an intense blue-violet colour is produced 
readily in the cold when Folin’s reagent 1 is treated with a 
dilute aqueous solution of ascorbic acid. 

The earlier results on the adrenalin content of the adre- 
nal gland, obtained by this chemical method, would thus 
appear to he badly vitiated by the simultaneous presence 
of ascorbic acid in the adrenal extract. It would seem that 
the previous removal of ascorbic acid by means of lead 
acetate or by some other means from the adrenal extract 

13 


would be necessary for the estimation of adrenalin by means 
of Folin’s reagent. 

Biochemical Laboratory, B. C. Guha. 

Bengal Chemical & 

Pharmaceutical Works, Ld : 

Calcutta. 

May 7, 35. 

1. Folin, Cannon and Denis,/. Biol. Chem 13, 477, 1913, 

2. I-olin and Trimble ibid, (SO, 172, 1921. 


The Effect of Aggregation on the Cataphoretic 
velocity of Colloidal particles. 

Measurements on the cataphoretic velocity of colloidal 
particles carried out in this laboratory 1 since 1923 enable 
us to arrive at the following conclusions among others : 

(a) It is not possible to postulate the existence of a 
critical coagulation potential, either for a given colloidal 
solution and different electrolytes, or, for a given electrolyte 
and colloidal solution of the same substance obtained in 
different ways. The differences arc so large that possible 
changes in the dielectric constant* cannot account for them. 
Besides, coagulation sometimes takes place when the e. v. is 
about 50% greater than that of the original sol. 

(b) Tlie form of the curve representing variations of the 
c. v. with the concentration of added electrolytes depends to 
some extent on the magnitude of the c. v. of the particles 
of the sol. The e. v. decreases oil the addition of an elec- 
trolyte having univalent ions of opposite sign if the c. v. has 
a high value for the particles of the sol. It often increases if 
it has a low value. 

(e) For electrolytes with a univalent coagulating ion, the 
e. v. often increases at the higher concentration and speci- 
ally near the stage of rapid coagulation. There is also a 
distinct difference between the shapes of the curves obtained 
with electrolytes having univalent and polyvalent coagula- 
ting ions. The conclusion was drawn that the aggregation* 
of the particles increases the c. v. and that the manlier of 
entrainment of the coagulatiug ions requires to be consider- 
ed in explaining electrolytic coagulation. 

(d) The c. v. drops sharply after coagulation.* 

Tn view' of the recent observations of Robinson 4 of the 
effect of aggregation on the mobility of the particles of 
Benzopurpurine B, we give below some typical observations 
from the measurements of Mr. K. D. Bhahack. The best 
course to follow the effect of aggregation on the catapho- 
retic velocity would be to use suitable concentrations of an 
electrolyte which produce a rate of coagulation which is 
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neither too rapid nor too slow. The first measurements 
were made with the boundary method but the microcata- 
phorotic method has been used for the measurements given 
below. The c. v. increases with time as the aggregation 
proceeds and falls sharply on coagulation. 

Tahi.U I (arsenious sulphide sol) 

C. V. x 10‘ cm. per sec. per volt/ cm. 


Plectrolytc 

Time after mix- 

Before Coagu- 

After coagu- 


ing in minutes. 

lation. 

lation. 

Nil 


31.b5 

— 

N KC1 

12 to 21 

40.42 

35.2 

0 

40 " 55 

43.75 



5 ” 12 

10.7 



■10 ” 45 

45.78 

33.54 


77 " 84 

44.bb 


X KC1 

12 ■’ 1b 

30.01 


8 

21 ” 28 

40.33 



24 hrs. 

40.77 



14 " 18 

40.04 

17.07 


24 hrs. 

50.01 


X Bad, 

b ” 10 

17.11 


300 

52 " 58 

21.0b 

17.51 

N A1C1, 

3 ” 8 

12.20 


3000 

10 ” 22 

lb.01 

12.13 


30 " 34 

18.47 



Taui.K II (palmitic acid sol) 



C. V. x 10‘ cm. 

per sec. per volt/ cm. 

Khvtrolyte 

Time after mix- 

Before coagu- 

■ After coagu- 


ing in minutes. 

lation. 

lation. 

Nil 


7.42 

— 

N KC1 

2 to 0 

17.32 

18.1 

2 

57 ” b 2 

20.b5 


2 ” 12 

17.08 



bl ” 71 

20.b 


N BaCl, 

2 ” 7 

12.0 


100 

b0 ” b3 

18.02 

11.8b 


120 " 123 

1 N.bl 

N Aid, 

2 ” 7 

18.01 


800 

17 M 21 

21.73 



23 ” 31 

24. b3 



41 " 44 

27.85 



td ” bl 

27.02 



J. N. Mukherjee. 

Physical Chemistry Laboratory, S. <*. Chaudhurv. 
University College of Science and Technology, 

02, Upper Circular Road, 

Calcutta. The 5th June, 1035. 

(1) (a) J. Iml. clirni. Soc., 1025. 2, 206 ; (b) ibid, 1 927, 4, 
403 ; (c) ibid, 1028, .5, (,o; ; ( ( |) ibid, 1028, 5, 735 ; (e) ibid, 
1031, 8 , 373 ; (f) ibid, PU3, ,/P, 27, 405, 713. 

(2) see 1 (c), 1 (d). 

(3) see 1 (d) and 1 (e) ; Chaudhury, ibid, 1033, 10, 44b. 

(4) Proe. Roy. Soc., 1034 , I43A. 130. 


Wenyonella (Coccidia) from an 
India Squirrel. 

'l'lie genus Wenyonella was founded by Hoare 1 for a 
coccidian W, africana infecting the small intestine 
(Subepithelial region) of Hoaedon lineat.ua (Ophidia, 
Colubridae) from Kntehe, Uganda. This new type of 
Coccidia is characterised by tetrazoic tetrasporocyatid 
oocysts. While examining the gut contents of a squirrel, 
Sciurus sp we came across another species of Wenyo- 
nella which differed from the type species W. africana 
Hoare, in its dimensions and other features. 



Oocysts arc perfectly spherical and measure 14-18. 4// 
in diameter (Pig. 3). The sporocvsts show the characteris- 
tic lensiform "Knob” at one pole and measure IO/i in 
length and 8/i in breadth. Sporo/.oites are more or less 
regularly arranged with broad end of two sporozoites at 
one pole and two at the other (pig. 0). We were fortu- 
nate in getting all the endogenous stages in both fresh 
and stained preparations. In a fresh preparation mero- 
zoites measuring 8. 2 x 2. 05/* were seen actively swimming 
about with the pointed end directed forward (Pig. 1). 
Pcmale gametocyte showed a micropvle (Pig. 2) which 
of course was not found to persist in the oocyst. Deve- 
lopment of mole gametes was also followed in the living 
condition. Advanced male gametes were seen to adhere 
round a central mass of cytoplasm with their tail ends 
actively moving away from it. Within a course of an 
hour and a half these gametes were seen to break off from 
that central mass and then congregate round the micro- 
pvlar end of a female gamete. After a while a slight 
agitation was observed in the cytoplasm of the female 
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gamete. Our observation ceased here because most of 
the specimens began to show signs of degeneration. 

Oocyst after being kept in 1% chromic acid showed 
the first sign of development after fortyeight hours. At the 
end of this period the zygote showed four prominences 
with four homogeneous bodies budding out of each of 
tlie.se prominences (big. 1). On the fourth day four 
sporoblasts were seen to separate from each other (big. 5). 
It was on the fifth day that the sporoblasts became 
invested with a sporocyst, while sporozoites became well 
differentiated on the seventh day. This whole process is 
quite unlike what has been described for W. africana. 

This is the first time that a coccidia of the genus 
Wenyon ella is described from a mammalian host. In our 
detailed paper, which will be published elsewhere, we pro- 
pose to call it W. hoard n. so., the specific name being 
given in honour of I)r. Cecil Iloare, the founder of the 
genus. 

Department of Zoology. Ifarendranath Ray. 

University College of Matiranjau Das Oupta. 

Science and Technology, 

35, Kallygunge Circular Road. 

Calcutta, the 2 1th. April, *35. 

1. Parasitology , 25, 1033. 


Hanging Roots of Ficus Religiosa Linn and 
Ficus Rumphii, BL. 

Finis religiosa (Aswatha) differs from F. rnmphii 
(Cay a Aswatha) mainly as regards the morphology of 
leaves, viz. F. religiosa, leaf has prominently tapering 
aemminate apex while F. rnmphii. leaf has slightly 
tapering acute apex. I have observed in the course of 
field-excursion with students that the aerial roots of F. 
rnmphii and F. hen ga ten sis hang down in the air, 
while those of F. religiosa heroine soon attached to tin* 
surface of trunks or branches, they do not hang down 
as the former. The number of xylem and phlo.mi strands 
in the stele of such aerial hanging roots of F. rnmphii 
and F. henyalensis varies from 5 to X, while in the case 
of F. religiosa it usually varies from 3 to 5. The under- 
ground primary roots of these? plants usually have fewer 
number of xylem and phloem strands in the stele, for ins- 
tance, in the ease of F. religiosa the number is usually 
2 and in the case of F, hengalensis it is 3 and 4. A 
number of plants have been examined for the purpose. 
It seems that this phenomenon has not been recorded 
so far. 

What is the cause of this difference in behaviour between 
the kinds of roots ? I appeal to plant physiologists to find 
out if it is a case of positive geotropism in one (F. rumphii) 
and lateral geotropism in the other (F. religiosa.) May 
I request botanical workers in different parts of India to 
keep an eye on sucli roots and to kindly communicate to 
me if my observation regarding these roots is confirmed or 
negativated in the course of their observation ? 


I am indebted to Mr. Amitosh Dasgupta M. A. of the 
the Botany Dept, of the Batigabasi College, Calcutta, for 
first drawing my attention to this interesting fact. 

Botanical Laboratory, S. R. Hose. 

Carmichael Medical College, 

Calcutta, May, 1 035. 


Colour of Paramagnetic Crystals and 
Solutions of the Iron Group. 

Strong colours are shown by paramagnetic ciystals and 
solutions of compounds of the iron group, due to absorp- 
tion of light in the visible region. Saha 1 , Kato*, Bose and 
Datta 3 have developed the view that light absorption ill 
llicse substances is primarily due to an electron transition in 
the central paramagnetic ion (one of the 3d*eloctrons 
changing its s-vector from -f- $ to — £), the intluence of the 
neighbouring ions, atoms, or molecules being to lead to 
a shift ami also a broadening of the absorption line. 

Two lines of research have been undertaken by the 
present author to study the influence of different types 
of interaction between the electrons in the id-shell of the 
paramagnetic ions and the surrounding ions, atoms, and 
molecules, viz.., investigations on the magnetic properties 
and absorption spectra of the paramagnetic salts of this 
group in the form of different types of crystals and in solu- 
tion in different solvents and at different temperatures. 
The results of magnetic investigations have been published 
before 4 . The lemilts of absorption measurements indicate that 

(i) in solutions of CrCl a , CoCl, and NiCl, in different 
solvents, when the solvent has a di-electric constant less 
than that of water, or when the solvent contains an excess 
of 1IC1, the absorption-maxima are shifted to a longer 
wavelength side with respect to that due to hydrated 
complexes (as in aqueous solutions), ami in the case of 
the Or I * 1-, for which the spectroscopic term values are 
known, it approaches towards the calculated values for 
the transitions 4 1 ; — ami 4 1'* — *1I 6 , 6 

(ii) the absorption-maxima in powdered crystals of 
anhydrous chlorides lie in the longer wavelength side 
with respect to that due to the corresponding hydrated 
crystals and agree fairly well wiih the absorption maxima in 
ct. alcohol and 1IC1 solutions at higher temperatures. 

(iii) at very low temperatures ( 115*0 in some eases), 
in et. alcohol and 1 1 Cl solutions the positions of the absorp- 
tion bands recede towards the shorter wavelength side 
ami agree with those due to the corresponding hydrated 
complexes. 

The observed phenomena may he explained by assuming 
that in hydiated crystals as well as in solutions at low 
temperatures, the absorption-centres are the hydrated or 
similar complexes, and in crystals of anhydrous chlorides 
and in solutions at higher temperatures, the absorption- 
centres are the umlissociatcd molecules. In the ease of the 
complexes, the electrons in the 3d-shell are coupled with 
the neighbouring dipole molecules like 11,0,0,11,011 etc. 
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During the process of light-absorption by the d-sliell of the 
paramagnetic ion, the coupling is greatly disturbed and 
there is a temporary dissociation of the complex when the 
paramagnetic ion is raised to the excited state, and the 
external work necessary for this is represented by the consi- 
derable shift on the position of the absorption spectra 
in such cases, with respect to that due to the free ion. 
The umlissociated molecules of Co Cl, etc., are held to- 
gether by covalent bonds between the (4s) electrons of 
the paramagnetic atom and (2p) electrons of surrounding 
Cl atoms, and inside this there is the incomplete 3d-shell. 
bight-absorption is due to electron-transitions in this inner 
incomplete shell together with the interatomic vibrations. 
There is little interaction between the electrons of the 
.id-shell and the neighbouring Cl-atonis bound to it, nor 
are these 3d-cleetrons in any way influenced by other 
neighbouring molecules etc., so that absorption spectra do 
not shift much in position from that due to the free. ion. 

The results of light-absorption measurements of these 
paramagnetic salts lend support to the conclusions arrived 
at from their magnetic measurements regarding the nature 
and influence of different types of intcraetion with surround- 
ing ions, atoms and molecules. A detailed paper has been 
communicated for publication elsewhere. 

I’alit Physical laboratory. S. Datta. 

ruiversity College of Science. 

Calcutta. 

23. 4. 35. 

(f) Nature 125. 1f>3(1<>30) ; Uni. Acad. Sc. U. P. /. 
1 (1 ( )3!-32). 

(2) Sc. Papers. 1. P. C. R. IS. 232 ( 1 ‘#30). 

(3) Zeits.k. Phifsik Iff. 37b (I ‘M3). 

(4) Phil. Mag. 17. 585 ; I IbO (P>34). 


Magnetic Properties of some Nickel Alloys. 

Investigations 1 on NiO have shown that it possesses 
properties intermediate between para and ferromagnetism. 
Though the magnetic susceptibility x depends on field 
strength and though there is a large drop in x beyond a 
certain lemperature— the so-called Curie point, which is here 
the same as for metallic Nickel — x values are not as high as 
for typical ferro-magnetics, nor is there any hysteresis 
phenomenon. The present authors have been investigating 
the magnetic properties of some alloys of nickel and found 
that an alloy of 5096 Ni 5096 Al and another of b0% Ni and 
40% As possess characteristics similar to NiO. The 1/x-T 
graphs exhibit different slopes on two sides of the neigh- 
bourhood of the Curie point for pure nickel. The mass 
susceptibility values corrected for diamagnetism, lie between 
those, of the pure ferromagnetic metal and its paramagnetic 
salts, being, however, nearer to the latter. The x values 
and the course of the graphs discount the possibility of 
the existence of an appreciable amount of free metallic 
nickel. The alloys also exhibit the phenomenon of field 
dependence of susceptibility ; but hysteresis is absent. It is 
to be noted that the change in slope of the graph is not 
sudden, but extends over a region of about 40°C. So it is 
not possible to fix a Curie point. The Ni-Al is a good con- 
ductor, while the other which is available only as a powder, 
is a semi-conductor. 

A nickel-chromium alloy (70%Ni) has also been investi- 
gated. While for the above tw’o alloys the 1/x-T graphs are 
convex towards the temperature axis, it is concave for the 
latter. There is a change of curvature at about 400° C, the 
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lines being straight over a range of more than 200° C on two 
sides of it. 

Graphs I and II refer to ordinates marked on the left 
side while graph III refers to ordinates marked on the right. 

Department of physics, 1). P. Ray Chaudliuri. 

University College of Science, P. N. .Sen Gupta. 

Calcutta. 

May 5, 1935 

(t)Klemmand Schuth, Zeilt. Anorg, u, Ally . Chem, 
210, 33, 1933. 


Application of Heaviside’s Operational Method 
To The Pianoforte Problem. 

Jeffreys has given in his book, ‘Operational Methods in 
Mathematical Physics’ 1 , a selection of physical problems 
which can be easily and quickly solved with the help of 
Heaviside’s operational method. Attention is here drawn 
specially to the problems of vibration of strings. A few 
special cases of such problems are also treated in Jeffreys’ 
book. In the present note it is shown that the operational 
method can also be extended to obtain the solution 
of the problem of impact of the pianoforte hammer, which 
has been the subject of recent investigation by Raman, Das, 
Ghosh and others, each bv entirely different methods. l ? or 
instance, Raman has obtained the solution for a hard ham- 
mer in the form of a convergent trigonometric series by an ex- 
tension of I v ord Rayleigh's method ; while Das’ solution is in 
the form of waves as they are reflected from the extremeties. 
The advantages of applying Heaviside’s method lies in the 
fact that both types of solutions can be obtained in a very 
elegant manner starting from a single equation ; while the 
method is quite general and is applicable to the prob- 
lems of hard or elastic hammers striking at any point of the 
string, we have for the present only treated the simple case 
of hammer, striking at a point near one extremity. The 
equation of motion of the hammer in this case, according 
to Headiside’s method, is given by 


(D 


0 + k ^ 1 + cotli ™ ^ 


where a is Heaviside’s operator, ^ is the displacement of 


the string ; k a constant ; « the striking distance from the 
nearer extremity ; and c the transverse wave velocity. 

Equation (1) is easily solved with the help of the Expan- 
sion Theorem, and if is obtained in the form of a convergent 
trigonometrical series. The solution of ( 1 ) is 
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where the values of (o and x are known. This result holds 
for any time t >0. 
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The solution in the form of waves is obtained by writing 
the same equation (I) in the form, 

( - 2 Od \ t -2 on -4 (in 

' _ 1 - «-■ C / ] "c c + 0 s e c 

(® + 2k) r + 0 + 2 k (0 + 2k)» + ‘" 

anil interpreting each term by Bromwich's rule. 

The final result is given by 



t - 2<i \ • 2k (t - 2«/c) 

e / e -’ll 4 “/ c > \ 

Li ~ 2 V \ J 

' - 1 

The first term in the bracket hold , from time t— 0 to time 

t=t, and the second holds from the interval t~ ^ ,l t() t ... t 

c 

Details of the method and calculations, and the treatment 
of the different cases of interest with regard to the 
pianoforte problem will appear elsewhere. 

Physics Dept. R. N. Ghosh. 

The University, Allahabad. b. P. Verma. 

April 29, 1935. 
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Lunar Eclipse and the Ionosphere 

Although a lot of work has been done to study the 
effect of the solar eclipse on the ionosphere, yet no data are 
available about the behaviour of the ionosphere during 
the lunar eclipse. It was with this view that the ionos- 
pheric height investigations were carried out during the 
lunar eclipse of the 19tli January, 1935, and on subsequent 
days. The graph attached herewith shows the temporal 
variations of the virtual height on the eclipse day. The 
wavelength employed was 75 metres, and the pulses emitted 
were of the duration of the order of 10" 4 seconds. The 
time given is the Indian Standard Time. 

Measurement of the height of the K- layer began at 15. 
37. The virtual height remained 250-270 km. till 18. 20. At 
1 8. 23 the peak suddenly split up into two components, the 
virtual height difference being about 30 km. The equivalent 
height now began to increase till at 19.00, the virtual 
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heights for the* two magneto-ionic components were 420 
and 457 km. At this time a drop of 50 km. in til* 1 virtual 
height of reflection of both the components was noted within 
a period of 15 minutes and the long delay eompoiient joined 
the short delay component. The virtual height again 
increased for a period of 15 nits, becoming 410 km. at 1‘0 30. 


km while on this occasion it was ISO km, that the peaks 
were visible on this day for a period much longer than 
on any other subsequent night, and that the lowering 
was almost in phase with the eclipse. These things seem 
to show that pet haps the eclipse w as to some extent 
responsible for this behaviour, specially in view' of the 





The lunar eclipse began at 10-23 till that time the 
behaviour was more or less normal as described before, 
but seven minutes after that the virtual height began to 
decrease, at first slowly and then rather rapidly reaching 
225 km at 20-30, when more than half of the moon was 
hidden from view. The equivalent height remained al- 
most constant till 21-17, the time of the totality of the eclipse. 

After this the virtual height inereased at a rapid pace 
reaching 310 km within a period of 20 minutes and the 
echoes were no longer visible after 21-35 due to electron 
limitation. The observations were continued till 23-30, 
but no echoes were visible. 

At first sight it may he thought that the decrease in 
the equivalent height was simply due to evening concen- 
tration as noticed on some other days ; but it must be 
noted that the height decrease due to evening electronic 
concentration used to occur between 1').00 20.00, while this 

day the lowering took place after 20.00, that during even- 
ing concentration the lowering was never more than 100 


(j. s. r) 

fact that the magnetic character for the 10th January is 
reported to be quiet. 

Whether this is only a chance coincidence with the 
evening concentration phenomenon which might have 
occurred at a later time on this date or the lunar eclipse has 
really some important inllucnce on the ionoeontent of 
the ionosphere can only oe decided when data obtained 
during a large number of such eclipses are available. 
However, it will he interesting to take observations during 
the next total lunar eclipse on January Nth 1930. It is 
expected that it will throw some more light on the subject. 

My grau'ul thanks arc due to Professor M. N. Saha 
and Mr. (*. R. Toshmwal for their keen interest and valu- 
able suggestions. 

Ram Rutau Rajpai. 

Physics Department, 

Allahabad ITiiversity, 

Allahabad. 

The 23rd April, 1935 
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H Common Script for India 


The daily press reports that an influential 
committee has been formed under the presidency 
of no less a personage than Mahatma (jandhi for 
the purpose of “discussing the reforms needed in 
the Devanagri script, and to evolve* a programme 
for bringing about the desired unification of the 
Indian nation through the promulgation o! a re- 
formed script, based on Devanagri and Sanskrit”. 
The personnel of the committee inspires confidence 
and the country will watch, with interest, their 
deliberations and the programme which the com- 
mittee is ultimately able to submit to the country. 

A lingua franca for the whole of India based 
on the indigenous Sanskritic languages has been 
the goal of not only present day patriots but also 
of the rulers of India throughout the ages, and 
it is felt that a common script should be tin* 
first requisite towards such a step. It is, therefore, 
not out of place to give a brief review of tin* cast*. 

It is admitted by all that, of all the inventions 
of the human mind, that of writing has been tin* 
most potent factor in the (‘volution of knowledge 
and culture, for writing enables not only distant 
persons to communicate with one another, but also 
enables one generation to communicate its thoughts to 
the succeeding ones. The history of tin* invention has 
been almost identical in different parts of the woild. 
in every country the first inventors lived to com- 


municate their thoughts by pictures of actual 
objects or of scenery. The picture-writing had to 
undergo modifications in order to express more 
complex ideas. The pietographie writing ultimately 
developed into hieroglyphics in ancient Kgvpt, 
when pictures of certain common objects were 
used to represent certain fundamental consonantal 
sounds in tin* language. In Babylonia it developed 
into syllabic writing. The transition from pirhnr- 
mitimj to snHtnl-irrifimj , whether by means of 
consonants or by syllables was based upon certain 
amount of analysis of the sounds of a language. 
But both types had their inherent defects. The 
Kgvptian writings had no vowels and tin* symbols 
used for the sounds were* too elaborate for ordi- 
nary use. The Babylonian method of syllabic writing 
contained far too large a number of symbols, 
and was too cumbrous for ordinary writing. Vet 
inspite of the great inventive powers of these two 
ancient nations, they could not go beyond a certain 
stage in tin* art of writing which never seems to 
have become universal with them, but remained 
confined to a particular class /*/;. the* scribes. 

The Chinese System 

But the ancient Chinese seem to have fared still 
worse. They never went beyond the pietographie 
stage. Thus what we understand by the word 
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“language” does not really exist in Chinn. They 
express themselves by symbols and an elaborate 
convention for the combination of these symbols to 
express more complex ideas. Thus when we write 
the live symbols, Woman, to express a female, 
the Chinese will simply draw the conventional sign 
for a female. If they want to denote ‘wife’, they will 
place by the side of this conventional sign for woman 
the sign for a broomstick, for a woman with a broom- 
stick denotes a wife, because in China the tradi- 
tional duty of a wife is to keep the house clean. 
In order to write “parliament”, the Chinese will 
draw the symbols for two men and two lips which 
signify “many people talking together”. 

It is clear that such a method for preservation 
of ideas and their communications to persons, 
separated in spare and in time , is very crude, 
and very laborious to master. It is, however, not 
absolutely devoid of some merits, as the same 
symbols are understood throughout the whole length 
and breadth of China by those initiated in its my- 
steries. In Chinese writing, pronunciation is a 
secondary affair, and the same symbols are said 
to be pronounced in different parts of the country in 
as many different ways as the number of days in the 
year. In contrast to the Indian and European languages 
in which the student has to master the meaning 
of every word with an effort, the Chinese student 
has to master the symbols and the proper way 
to combine them to express complex ideas. Blit 
alas ! the effort required for a complete mastery 
of this process is so great that only a very small 
percentage is found amongst the Chinese who can 
be said to be literate ; so there is no wonder that 
the Nationalist Government Party in China is 
thinking of introducing a new script based on the 
phonetic system. It is noteworthy that the more 
practical Japanese who got most of their elements 
of civilization from Chinn never adopted the 
Chinese* method of writing, but they took a few 
Chinese symbols and evolved out of them a sylla- 
bic method of writing like the* old Babylonians. 
The nations living mi tin* outer fringe of China, 
though they borrowed from the Chinese many 
elements of civilization, never adopted this method of 
writing. Tin* Tibetans, the Koreans, and the Tartars 
in the middle ages, used the Indian method of 


writing, and their scripts were borrowed from India 
between the 4th and 8th century A. D. It has 
recently been shown that tin* scripts used by 
Attila’s Huns (in Hungary) wen* based upon, and in 
some eases almost identical with, those in the Braluui 
script of the 2nd or 3rd century A. 1). 

The Phoenician Origin of the European Scripts 

All the present scripts in Europe owe* their 
origin to the Phoenician merchants who from the 
10th century B. C. onwards upto the extinction of 
Carthage by Rome kept up a lively commercial 
intercourse with the people round about flu* 
Mediterranean .Sea, most of whom wore then just 
emerging from savagery. Being an intensely practi- 
cal people, they discarded the cumbrous syllabic 
writing of the Babylonian as well as the orna- 
mental consonantal writing of the Egyptian, but 
adopted from the former 22 symbols with which they 
could express all sounds in their language and 
write all their thoughts. It is noteworthy that 
at first writing was entirely consonantal. It. is the 
Creeks who in the litli century B. C. added the 
vowels. 'Flic Phoenician alphabet is not only the 
father of the Creek alphabet, but also of the 
various Latin alphabets and, through them, of the 
present Homan script in which all the chief 
European languages are written. The North Semitic 
alphabets, in which at present Arabic, Persian, and 
Crdu are written, are also derived from the* ori- 
ginal Phoenician or Aramaic alphabet, but the 
South Arabic scripts (the Sabean) are said to have 
an independent origin. 

History of Writing in India 

The history of writing in India has not yet been 
completely traced in all its different stages of develop- 
ment. Before the discovery of the Indus Valley 
civilization, the oldest method of writing which was 
found in the Indian continent was Brahmi , 
used in Anoka's edicts ajid roek-cut inscriptions, and 
Khamsthi which is written like Arabic from the 
right to the left and which is supposed to be an 
adaptation from ancient Aramaic. The latter was 
prevalent only in the Punjab and the Afghanistan 
areas. The European savants were inclined to think 
that Brahmi had been introduced into India by the 
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West Indian merchants trading with the Arabs about 
the 8th century B. C. The theory presented many 
insuperable difficulties and iu the light of the dis- 
covery of tlie Indus Valley civilization it may be 

said now to be an unburied corpse*. The oldest 

system of writing so far discovered in India 

is of course that on the seals of the Indus 

Valley, which still await decipherment. The script 
might have been partly phonetic and partly ideogra- 
phic. Prof. Langden thinks that the Brahmi script 
is derived from the Indus Valley script, but unless 
evidence loading to the transitional stage of 2000 
years is discovered, this opinion remains merely 
a hypothesis. It is now known that the Indus Valley 
writing extended throughout the whole of the Punjab. 
Wo are yet in the dark as to whether the other parts 
of India had any independent system of writing. 
Curious symbols have been discovered inscribed on 
rocks in the jungles of the Central Provinces 
(Vikmmkhola) and Chota Nagpur, but their meaning 
and relation to the Indus Valley or Brahmi script, if 
any, are still to be elucidated. 

Subsequent History of the Brahmi Script 

The history of the Brahmi script subsequent to 
Asoka represents in miniature the history of India. 
For, in Asoka’s time, we find the same symbols in 
use from the east of present Afghanistan to Bengal 
and from the Himalayas to Mysore. This Brahmi 
script appears in Indian history all on a sudden, and 
the Indian savants ascribe its invention to no 
less a personage than grandfather Brahma, the 
Creator. Dismissing the question of divine inven- 
tion, we can easily analyse tin* essential features of 
Brahmi as a human one. Unlike the contemporary 
European scripts, the Brahmi system of alphabet 
had two merits : (i) it was based upon a clear 
scientific analysis of the sounds of the Sanskrit 
language ; (it) in it we find the introduction of a 
simplified but complete system of vowels. The 
phonetic analysis must have been done by generations 
of savants with a keen analytic mind, whose last and 
greatest representative was probably Panini who 
flourished at least before* the 5th century B. C. 
The result is that the letters of the alphabet were 
arranged according to a regular phonetic plan and 
not haphajKardly as in the Roman script, and are 


better adopted for proper representation of sound. 
Whatever might have been the original scripts used 
by the different races and in the provinces of India 
prior to the introduction of Brahmi, it is quite clear 
that owing to its intrinsic merits combined with 
the patronage which it received from the Imperial 
Power, Brahmi soon became the only script in 
India ; it thus succeeded in effecting a great unifica- 
tion of the whole of India, and this unity would have 
probably persisted, if the central power remained 
strong, or the printing press wore discovered about 
this time. But as this was not the ease, and as the 
Imperial Power decayed and India became subdivided 
into provinces, the original Brahmi script underwent 
local variations in form, owing cither to the difference 
in writing materials used, or to the whims of the local 
calligraphists. Thus though the* alphabetic system is 
practically the same in all the different scripts used 
in India at the present time except Urdu, tin* letters, 
though derived from the same common stock, have 
become so far differentiated that it is difficult to 
recognise that they arc* all children of a common 
ancestor. Our present aim is simply to restore this 
primitive unity, but how can wo now go back again 
to a common set of symbols ? 

We have inserted this rather long historical 
background in order to dispel a widespread miscon- 
ception about the extravagant claims made on behalf 
of the Devanagri script. 

Claims of the Devanagri Script unfounded 

The common idea is that Devanagri is the 
original Sanskrit script used by the Gods 
and ancient hemes of India, and that the other 
provincial scripts like Bengali, Oriya, Gujrati, 
Knnare.sc, Telugii, Tamil etc. have grown by 
a process of vulgarization of this original 
script. We have* shown that the claim is not justified. 
Devanagri is also descended, like* Gujrati, Bengali, 
and others, from the original Brahmi script, and, as 
a matter of fact, it is younger in age than Bengali. 
For while proto- Ucayali can be traced back to the 
fith century A. D. (the oldest form has been found 
iu a manuscript re reiver cel in the Hariuji Temple 
iu Japan where it was carried by Buddhist missiona- 
ries from East India in the 0th century A. D.), the 
same cannot be said of Devanagri, as in its present 
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form, it is much further removed from the scripts 
used iu Upper India in the (ith and 7tli centuries 
A. I). The various scripts, used iu India 500 
years ago, were not so different from each other as 
they are at the present time. The printing press has 
unfortunately given a fixed form to these local varia- 
tions, and provincial patriotism has tended to perpe- 
tuate tin* differences. 

The Present Problem 

The present problem can be analysed as 
follows : — 

(1) Whether the whole of India should accept the 
Homan script and write even their vernaculars with 
it, and should give up their local script. 

(2) Whether Hindu India should try to substitute 
a common script based on the original Urahtm or 
present Devanagri for the whole of Hindu India, 
and leave the Mahomedans to the use of the script 
they may Hud most useful and convenient for their 
purpose. 

Against tin* introduction of the Roman script the 
objections usually raised are : — 

(1) That the symbols do not represent all the 
sounds in the Indian vernaculars correctly. 

(2) That if the same symbols are used for expres- 
sing a sound in English and its nearest approach in 
Sanskrit or the Indian vernaculars, there would be 
confusion, and ultimately Sanskrit and Indian verna- 
culars would lose their distinctiveness. 

Hut we think that nobody wants to introduce the 
Homan script as such. We may keep the phonetic 
basis of the Indian vernaculars, and yet give up the 
present symbols in favour of the Homan ones. 
How far this is possible for each vernacular can only 
be determined by a commission consisting of experts. 
We wish to draw the attention of the public to 
some factors in favour of the adoption of the 
Homan script 

(1) The introduction of the Homan symbols 
would relieve the students of a good deal of useless 
duplication of labour. 

(2) All the books in Pali, the sacred language of 
the Buddhists, are now to be found only in the Roman 


script. This is because, with the disappearance of 
Buddhism, Pali was forgotten in India, and it was 
discovered in (Vvlon and other Buddhistic countries 
only about a hundred years ago by European savants. 
For their own convenience 1 2 they began to publish 
these hooks iu the Homan script, so that at the 
present time the large number of Indian students 
who offer Pali for matriculation or a higher 
university examination have to learn Pali, which is 
a purer Sanskritie language than either Bengali 
or Hindi, entirely in Homan seript. Wo have come 
across many such students who, when interrogated, 
never made any complaint that the use of the Homan 
script was a handicap to their learning of the language. 
Thus we see that the contention that the Homan 
seript is unable to express an Indian language 
properly and that it will further spoil the purity 
of the Indian languages seems to be entirely 
disproved. If future generations begin to 
leant their vcmaeulars from their boyhood in the 
Homan script, they would Had the script quite 
as natural and convenient as the* present generation 
finds the Devanagri or the Bengali script. 

(3) The whole world has now adopted the 
Homan seript. The Hermans, who used previously 
the (lot hie script for literary purposes, are now giving 
it up. Soviet Russia and the Slavonic countries still 
use the cyrillic script, but probably the date is not 
distant when the Slavonic countries will adopt the 
Homan script. Turkey has discarded the Arabic 
script for the Homan, and Iran is also going to follow 
suit. The adoption of tin* Homan script will thus 
bring India into closer cultural relationship with 
the rest of the civilized world. 

(4) The adoption of the Homan seript will 
probably bring the problem of Hindu-Moslem unity 
nearer to solution. For it is improbable that the 
Moslems will ever agree' to adopt any Sanskritie 
alphabet for the writing of Urdu, not to speak of 
Persian or Arabic. But then* is just a likelihood that 
following their co-religionists in Turkey and Iran, 
they may adopt the Roman script.. 

It may be recalled that Pandit Jawahar Lai 
Nehru is strongly iu favour of the adoption of 
the Roman script for the writing of the vernaculars. 
A few years ago, he issued the invitation card 



August, 1935 


A r ommrm Srript 


121 


for his sisters marriage in the Trdu languages but 
it was printed in Roman types. 

The Gandhi Committee appears to have* discarded 
the possibility of the adoption of the* Roman script 
for the Indian languages. It must be considered 
as an unfortunate decision, and we request the 
Committee to reconsider its decision. But the Com- 
mittee docs not appear to be oblivious of the defects 
of the Devanugri script ; for tin* press report says: — 

“It is felt that in spite of the unsurpassable merit 
of Devanagri alphabetical system there arc certain 
obvious shortcomings which can, however, be; 
removed without much difficulty. These reforms 
are particularly desired in two or three directions. 
Firstly, educational ; secondly, printing and type- 
writing ; and thirdly, new design and typography. It 
is also felt that for educational purposes Devanagri 
needs overhauling, so that the phonetic requirements 
of all the principal vernaculars of India can be served 
by it and the number of characters may lx* reduced 
in order to facilitate general education. 

“Modification and simplieation of Devanagri is 
required for greater case and adaptation of modern 
printing and publishing, and particularly for lino- 
type machine composition. Consideration should 
also be given to the adoption of Devanagri for 
a practical and efficient type-writing machine. 

“It was decided at Indore that a tentative scheme 
should be prepared by a sub-committee consisting 
of Prof. Lai it Prasad Nukul, Prof. Suniti Chatterjee 
and Mr. Ilori G. Govil. This scheme was prepared 
by holding half a dozen conferences in Calcutta 
before Dr. Suniti Chatterjee sailed for Kurope to 
attend the International Congress of Phonetics. 


“Mr. Covil’s suggestions are based outlie prin - 
ciple that no change 1 should, so far as possible*, be 
introduced which may necessitate re-education and 
which may break tin* continuity of our literary 
current and cultural heritage. His scheme, there- 
fore 1 , suggests slight, modification in design and shape 
of our present script and no radical change's which 
may not be practicable to bring about, in the* present 
state of the Indian press and educational system. 

“ ‘Cniteel Press* understands that the Calcutta 
Sub-Committee has after elm 1 consideration neloptcd 
practically without any modification the entire 
scheme suggested by Mr. Govil and incorporated 
his scheme in the final report which the sub-eom- 
mittec submitted for the consideration of the full 
committee meeting at. Wardha mi June 25. ‘Tinted 
Press* also understands that the new types sug- 
gested by Mr. Govil will be ready lor demonstra- 
tion within a month or so when the public and 
the press will be able to fully realise the true 
significance of tin* whole scheme and tin* economy 
and ease which may be introduced in printing 
and publishing business.” 

In view ol‘ the great importance of the problem 
for the future cultural union of the different pro- 
vinces of India, tin* “Science and (’nit lire” invites 
further discussion on tin* subject Irom those who 
have studied the problem. It is circulating an enquiry 
to the experts and the representative men of tin* 
country representing all the vernaculars, inviting 
their opinion on the suitability of the adoption of 
the Roman or the modified Devanagri script for 
all the vernaculars of India. Their opinions 
when received will be published in the ‘Science 
and Culture’. 
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The* century from 1X.‘{() to lMO has witnessed 
sueli great progress in seientifie aeliievements that 
human eivili/alion has practically changed beyond 
recognition in all advanced countries. 1 was reading 
an article sometime ago in the Saiafay Statesman , 
comparing modern life with that of the early Victorian 
era in England ; railway trains had just come into 
existence, but not tin* fast mails running at the rate of 
7f) miles an hour, with which we art 1 familiar today. 
Faraday was then just beginning his experiments on 
electro-magnetic induction, which was ultimately to 
form the basis of electrical engineering, and the 
methods of electrical transport. Sadi Carnot had just 
discovered the principle, according to which flow of 
heat from a higher to a lower temperature can be 
made to yield work, but the invention of internal 
combustion engines, and all that it meant for the 
development of motor cars and aeroplanes was yet a 
dream. If the transport arrangements wore crude, 
the methods for the communication of news were 
almost primitive. You are all, perhaps, familiar with 
the story how the foundation of the great Banking 
House of Rothschild was laid on speculations based 
on the early receipt of news about the victory of 
Waterloo by special messengers. Contrast tlmt with 
the modern telegraph, or telephone, which makes it 
possible for a man living in Calcutta to communicate 
with his friend in London ; and then the wonder of 
the age, the wireless broadcasting, which not satisfied 
with sending out news and musical programmes to all 
parts of the world, makes it possible for an august 
personage a l Melbourne to launch a vessel at Glasgow; 
and it will be no wonder if in the next war Berlin is 
bombarded by aeroplanes controlled by an operator in 
the air office at London! Intense investigations on 
problems of television ire now in progress, and, hen* 
too, it is almost certain that a decade hence, a Test 
Match in London will be witnessed with greater ease 
in a cinema hall in India than in the actual playing 


field. Side by side with the progress in communica- 
tion and transport, new sources of power have been 
discovered and harnessed for our use. Billion times 
more coal are used in our industries today, and oil 
and water which have run to waste for millions of 
years, an* competing with coal as sources of power. 
Pipe linos containing oil now run from Mosul to the 
Mediterranean, from the shores of the Caspian Sea 
to the Persian Gulf, from Upper Assam to Chittagong, 
from l piK»r Burma to Rangoon, and from the Alle- 
ghany Mountains to the Pacific coast, with the result 
that groat powers who could not accept mandate for 
America arc only too anxious to take to mandate for 
Mosul. 

The metallurgical industries have* advanced hand 
in hand ; as in the ease of coal, billion times more 
steel, and newer and better types of it, are being pro- 
duced today. Metallic aluminium which was unknown 
a century :igo, has now become one of the commonest 
articles of use, and the new alloys, duralumin, and 
magnelium which combine tin* strength of steel with 
the lightness of aluminium, have made possible the 
manufacture of airships and aeroplanes. 

The advance in chemical industries has been no 
less phenomenal. Cotton textiles and dyes, woolens 
and artificial silks, soaps, leather, glass, earthenware, 
paints and varnishes, paper and ink, rubber goods 
and appliances, are now being produced in quantities 
and by methods which no II. G. Wells of the early 
Victorian age would have dreamt of. 

In America, in Java, and in some parts of Europe, 
progress in agriculture and animal breeding has been 
as spectacular. New methods of cultivation make 
it possible for a farmer with an average family of 
four to manage 400 acres of land. Application of 
artificial manures, synthesised by new chemical 
methods, has increased the yield thrice or four 
times ; and the plant breeder has produced new 
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types of seeds for wheat, rice, barley, oils, which have 
higher yielding capacities and better food values and 
arc more resistant to disease. Cattle have been so bred 
that it is a common sight for a visitor in Denmark to 
find a eow yielding SO pounds of milk a day at the 
age of three for eleven months in the year. Such a 
eow was also bred in the Dairy Institute at Bangalore, 
and Mahatma Gandhi wrote down in the Visitors' 
Book that if the British Government could provide 
one such cow in every Indian village, he would call 
the Government angelic rather than satanic. 

It may interest you to learn of a great piece 
of Indian work on plant broiling. Barber and 
Venkatiiraman discovered that the sugarcane can be 
made to flower at Coimbatore, and yield seeds. 
By methods of cross-breeding with sorghum new 
types of sugarcane have been brought into existence 
which remain in the held for five months instead of 
ten for the usual variety, The Dutch planters in 
.Java were suffering immense losses duo to a mosaic 
rust, disease in their sugarcane plantations, and they 
invited a Dutch botanist to breed for them a new 
type of sugarcane, resistant to this disease. Five 
years of work in the laboratory led to the develop- 
ment of a cross between sorghum and cane, which 
is as hardy as the wild sorghum, and contains 
as much sugar as the best cam* ; and the Java 
plantations which were threatened with extinction 
could dump white sugar in India at Its. 3-8-0 per md. 

New methods of biological control of insect posts 
have also been devised which have been of immense 
benefit to agriculture. Let me give an example. On 
the Island of Fiji, cocoanuts have for sometimes been 
staple products. Some decades ago, the plantations on 
one of the main islands were reduced to nutless 
leafless poles. That was bad enough ; but then after 
the war, the plague began to appear on the main island. 
The scientific men are still active, who brought 
prosperity to Fiji. It had already been discovered 
that the cause of the trouble was a little moth, very 
beautiful with violet wings, whose grub devoured the 
leaves of the coeoanut palms ; and it multiplied 
so alarmingly in Fiji, because it had no parasite 
enemies. Three biologists were appointed to find out 
a friendly parasite. They searched all the four corners 
of the Pacific. At last they found one in the Malay 
States, the moth of a closely related species which has 
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its natural local complement of parasites — a kind of 
fly which feeds on these moths. It was not easy to 
bring these flics all the distance from Malay to 
Fiji, and a special steamer had to be chartered, in 
which 300 precious parasitic flies were kept in cages 
and regularly fed with moths which arc their 
chief article of diet. These moths in their turn had 
to be cultivated and multiplied, by providing them 
with newly sprouted cocoanuts and coeoanut leaves 
throughout the voyage. By these means, these 
precious flies were at last landed in Fiji in 1025. 
These were bred and multiplied by feeding them 
with the cocoa-nut moths of Fiji, and by 1020 the 
three hundred increased to thirty thousand. Then 
the liberation of these parasitic flics began, and 
they went to their work with such gusto that by 
1020 the coeoanut moth which threatened to ruin 
the archipelago, h;ul become reduced to a status of 
a very minor nuisance. The islands of the Pacific 
and the Indian Ocean are now flourishing planta- 
tions, where cocoanuts are grown in such abundance 
that the world price of coeoanut. products is a 
quarter of what it was in 1020. In Calcutta port 
alone, 5 million gallons of coeoanut oil were 
imported in 1033-3 1 at the incredibly low price of 
Rs 7/- per md. ; the ryot of South India whose 
chief source of income was his small coeoanut 
garden has been very hard hit — much harder even 
than the jute growers of Bengal, and the Imperial 
Council of Agricultural Research arc now consider- 
ing the enactment of suitable measures for their 
protection. Measures of protection can however 
only be palliative. The only l>ed-mck on which 
lasting prosperity can be built is the continuous 
application of scientific principles and methods, as 
they arc discovered, to problems of industry and agri- 
culture. A nation, which fails to do so, is destined to 
be pushed to the background. In advanced countries, 
diseases which have been the terror of the ages, have 
been practically eliminated. Plague, cholera, small- 
pox, typhoid, kalaazar and malaria, which still take 
their toll of millions of men in India, have been com- 
pletely brought under control in Kurope and North 
America so that the average expectation of life in 
those countries has increased from 25 to 55 in course 
of a century. The methods of control are known, 
but in India unfortunately we hick the organisation 
and the will-power in the people to live better, and 
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hence scientific knowledge has not been effective in 
transforming the conditions of our life. 

The pioneering work of the great Frenchman 
Pasteur gave birth to the new science of bacteriology ; 
and biochemists have ever since been busy, making 
sera, vaccines, and synthetic, drugs which are specific 
antidotes of those micro-organisms which are harmful 
to men and animals ; and they have been eminently 
successful. Sir I'pendra Nath Brnhmuchnri’s urea 
stihmnine which has proved almost an infallible 
specific against knJaazar is a striking example of the 
success of biochemical research against a great human 
scourge. In the domain of surgery, tin* advance has 
been no less striking. The horrible sights .of men 
groaning under agony and held down in chains while* 
being operated upon, and then dying in 90 cases out 
of lot) dm* to septicaemia following the* operation, 
are now matters of forgotten history. The great 
Simpson in Edinburgh, experimented upon himself 
the (‘licet of drugs which create temporary anaes- 
thesia, and in 1843 perfected the tcchnupic for using 
chloroform ; and within the decade 1800-70 his great 
colleague at Glasgow, Lister, influenced by the dis- 
coveries and writings of Pasteur, invented processes 
for operations under antiseptic conditions, which 
brought down the mortality figures to 10 out of 100. 

Operations in the brain have now become a com- 
mon feature in American hospitals, and during the 
Great War bold surgeons were not wanting, who 
would extract a bullet from an outlying portion of the 
heart, and that too with success. 

I have so long talked of science, as it has 
affected the standard of living. We may now pro- 
ceed to ask the more fundamental question, “What 
is it in this external world that is necessary to 
sustain the process of life ?” The answer of phy- 
sico-chemical science is that there must exist in 
the external environment energy that is not in 
equilibrium - energy which can be math* available for 
performing work. An animal is like an engine 
which liberates the potential energy of the food 
it takes by combustion in oxygen which it inhales 
and transforms it int ^ heat and work. The prin- 
cipal source of energy available on the earth is 
derived from the radiation of the sun, which is 
therefore the great sustainer of lift*. “I take off 
my hat to the worshippers of the Sun. Equally 


I take off my hat to the farmers ; they are the 
shepherds of light, and priests in the Radiant Temple 
of the Sun”. 

ft is the green plants that “bottle the sunshine” 
/. r. convert a part of the radiant energy that falls 
on them into potential chemical energy. These 
plants contain several pigments, the chief of which 
is the green colouring matter called chlorophyll. 
By means of these substances, and under the in- 
fluence of light, the living green plants arc able 
to convert the carbon dioxide and water vapour in 
the atmosphere into sugar and oxygen — 
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Energy of Sunlight 

Glider normal conditions, the reverse react ion takes 
place, /. v. sugar can be made to burn in oxygen 
producing heat and work. The great merit of this 
process therefore lies in the fact that the radiant 
energy of the sun is stored up as chemical energy 
in the sugar molecule. The green plants an* there- 
fore the fundamental capitalists of our world. 
Animals live on this capitalised energy stored up 
by the plants. If it were not for the capital stored 
up by these silent green accumulators of potential 
energy, the generous sunshine would run to waste*, 
and life on this plant would probably come to an 
end. We may next ask ourselves the question : 
“How efficient is this process of transformation, 
/. r. what reai tion of the radiant energy is con- 
verted into potential chemical energy ?” Recent 
researches of Prof. Warburg in Berlin- Dnhlcm 
have given a satisfactory answer to this question. 
Sunlight as you know is a mixture of different 
sorts of radiation corresponding to the various 
colours of the spectrum. Working with a minute 
green algae called ('lor ilia Warburg showed that the 
efficiency increases as we pass from the blue region 
to the red region of the spectrum from 35 % to GO % . 
The award of the Nobel Prize to Warburg was a 
fitting recognition of the merit of his work. 

lx*t us pause for a moment to consider 
this fundamental process from another point of 
view. The energy radiated to us by the sun comes 
from its surface layer. An analysis of this radiant 
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energy shows that the temperature of the surface 
layer must, lx* about (>000° (\ The average tem- 
perature of the earth's surface is only 30° (\ The 
conditions are therefore such that the relatively 
t*ool surface of the earth is, during daylight, bathed 
in a stream of relatively high temperature light, 
lien* tlmn we have another ease of energy out 
of equilibrium, and hence the possibility of a par- 
tial transformation of this energy into potential 
energy. If the surface of the earth is entirely 
deprived of this bath of high temperature radiation 
nf the sun, the possibility of storage of chemical 
energy by green plants would disappear, and lilt; 
as we know it would come to an end. The sun is 
tin* life sustainer, because his surface is sufficiently 
but not too hot, and because* we are tar away enough 
from him to be sufficiently but not too cool. 

Let us now turn from the affairs of living beings, 
from science applied to our needs, to the problem 
of science itself. The two great discoveries on 
which modern science is built up are the Laws 
of Conservation of Matter and of Conservation of 
Kncrgv, according to which the sum total of matter 
in the universe is constant and the sum total of 
energy in the universe is also constant. 1 he dis- 
covery of the laws was the greatest achievement 
of science before the dawn of this century. 

We now find however that the interaction of 
radiant energy and matter is of a very intimate 
nature , and that radiant energy has got the attri- 
butes of matter in some respects and nrc-rersa. 
A very large part of modern physico-chemical science 
has been concerned during the last thirty years 
with an intensive study of this interplay of matter 
and radiation. A simple example may help us to 
understand at least a part of this interaction. If 
we pass an electric discharge through the vapour 
of mercury, the atoms of tin* mercury are stimu- 
lated by the absorption of energy, and in subsequently 
giving out this energy, they emit a beautiful green 
light. If we now allow this light from mercury 
vapmr to enter a suitable vessel containing besides 
water vapour and oxygen gas, a little mercury 
vapour, we obtain a substance called hydrogen 
peroxide which contains more* chemical energy 
than water and oxygen from which it is built up. 
What happens in this ease is well understood. 

3 


The atoms of mercury in tin* reaction tuhr 
absorb the light which is emitted by tlx* mercury 
arc, and these energized atoms of mercury pass 
on their excess energy hy collision to molecules 
of water and oxygen, and thus hydrogen peroxide 
is produced. 

What happens, then, when matter is raised to 
high temperature, or stimulated hy absorption of 
radiant energy ? If you go to a foundry or a 
forge, you sec masses of metal heated to a high 
temperature. The metal shines and gives forth 
radiation. The tungsten spiral in the electric bulb 
does the same trick, only it is heated by electric 
energy. Hy day our steps are guided by the light 
coming from the sun, by night we see radiation 
coming from matter taised by ourselves to high 
temperatures. We thus arrive at the conclusion 
that atoms and molecules can become storehouses ol 
potential energy by the absorption of radiation ; 
and such energy-rich molecules or atoms can in 
turn emit radiation and revert to their normal 
condition. II »w far can this process g.» ? 

Kxperimcntal evidences of an imimpeaehahleeharae- 
ter have now convinced us that the nineteenth century 
division of matter into 92 fundamental unchange- 
able units or elements is untenable and that all atoms 
are built of some identical units, which we now 
call electrons, protons, and positrons. You are pro- 
bably familiar with the meaning of these terms -an 
electron is tlx* ultimate unit of negative electricity; 
a positron is the ultimate unit of positive electricity ; 
and the proton is the unit of mass associated with 
tlx* ultimate unit nf positive electricity. I lx* atomic 
structure resembles planetary systems with tlx* mass 
and positive electricity concentrated at tlx* centre, 
and the electrons moving about in planetary orbits. 
All the 92 atoms are built on the same model, tlx* 
positive electricity and mass at tlx* central nucleus 
and the outlying planetary electrons increasing as 
we pass from hydrogen to uranium. This is one of 
the most revolutionary concepts of modern times — 
matter is ultimately built of the ultimate* units of 
positive; anel negative electricity. The electron and 
the positron have* ine*rtia which is the* characteristic 
e>f material partie*le*s, and the*ir masses are* e>f the 
e>rdcr of a thousandth of a hydrogen atom. These 
material attribute's e»f electrical units have; m>w been 
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extended to radiant energy itself. Ft lias been shown 
experimentally that radiation exerts a pressure on the 
•surface on which it falls ; in fact, the properties of 
an enclosure containing radiation whose enemy is 
equal to K ergs, can he explained on the concept 
that the mass of this radiation is h,c“ grams, c being 
the velocity of light. If V he the volume of this 
enclosure, we can conceive ol radiation as being 
equivalent to a perfect gas occupying this space, 
and the density of radiation is therefore given by 
KV t r*. Matter and radiant energy are thus inter- 
related in the .sense that we can state numerically the 
energy corresponding to tin* mass of a given piece 
of matter and the muss corresponding to the energy 
of a given quantity of radiation. 

Now we shall embark on a flight of human ima- 
gination than which nothing more daring has ever 
been attempted. It relates to the most fundamental 
type* of chemical action which the human mind has 
yet conceived. It is a question, in fact, of the possible 
birth of matter. One of the most difficult problems 
of astrophysics is to account for the source of energy 
of the stars. Our own sun is reckoned to he thou- 
sands of millions years old. What is the source of 
radiant energy which the sun continuously pours 
forth ? In the past history of astronomy, seven 
theories have been advanced to explain this amazing 
phenomenon, hut all have been proved to he inade- 
quate. Some thirty years ago, Sir James Jeans 
made a daring and fertile suggestion, in fact one of 
the most brilliant and original that have ever been 
made. Energy is derived from the annihilation 
of matter; matter disappears as such and is trans- 
formed into radiant energy. How can such a thing 
be possible ? The surface layer of the sun has a 
temperature of about (iOOO° C. Wo have no reason, 
however, to suspect, that at tempera lures of this order 
of magnitude, there is any possibility for the annihila- 
tion of mutter. The investigations of modern 
astrophysicists have however led to the conclusion 
that the interior of the stars must possess tempera- 
tures incomparably higher than those corresponding 
to their general surface radiation. We must reckon 
the temperatures of steHar interiors not in millions, 
but in thousands of millions of degrees. At such 
gigantic temperatures, as Prof. Saha has proved 
conclusively, matter must certainly become pulverized, 


/. r. the atoms of matter must be broken up almost 
entirely into their eonstituent units, the protons and 
the electrons. The beginning of such process can 
be detected at temperatures available at our labora- 
tories. At the very high temperature of stellar 
interior matter exists in a much simplified state, but 
it Is still matter. For example, it would be subject 
to the law of gravitation. Energy is thus required to 
break matter up into its simpler constituents. What 
then is the source of energy of the star ? Jeans 
writes the devastating equation : — 

Proton + Electron - > Radiation or Radiant 
Energy. 

This is revolution in thought. It is not an 
ordinary chemical equation, since then 1 is no 
matter in the ordinary sense on the right hand 
side. It is not an energy equation in the ordinary 
sense, since there is only matter on the left hand 
side. It violate** the old Law of Conservation of 
Matter, and it appears to violate the Principle of 
Conservation of Energy. Now suppose tin 1 action 
represented by this equation is reversible 1 , /. r. it. can 
go in both directions ; we indicate that by putting 
a double arrow. Rond from left to right, this equa- 
tion says that matter vanishes, and is transformed 
into energy. This is surprising enough, but read the 
equation from right to left, and what floes it say ? 
Radiant energy vanishes, and is transformed into 
matter — a creation of matter ! 

Once the idea has taken root, investigations, 
necessarily of a theoretical nature, were set on foot 
to find out the conditions under which such transfor- 
mations become possible. Prof. Milne has made a 
very detailed calculation of this reversible chemical 
equilibrium by applying tin* laws of chemical 
thermodynamics. 

1 le proves that tin 1 active transformation of radia- 
tion into matter becomes appreciable only ntlO 11 
degrees and the densities of matter and radiation 
become comparable at 10 12 degrees; and these are 
temperatures wliieh are attained in the interior of 
the stars. 

At last, science has imagined a region where 
the frequent annihilation and rebirth of matter may 
possibly be the chief activities present, at all 
events, very prominent ones. It is a region where 
radiant energy may be as dense and as massive as the 
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matter present. To onr human minds it is a very 
terrible region, a veritable pool of glowing fire at a 
temperature of perhaps a billion degrees. It is 
something that even Dante eoidd never have 
conceived. And what do we find ? The terrific 
radiation in the centre of the sun becomes softened 
in quality as it makes tortuous way from the inte- 
rior to the surface of the star. Emerging therefrom 
it becomes further softened as it penetrates our 
atmosphere, until at last it shines down on us as 
the radiance that sustains our life, the precious 
breath that gives birth to all tin* beauty of living 
forms. What better example could we have, that 
the universe is one interrelated whole, that the 
cosmic process is no affair of casual accidents occur- 
ring amongst unconnected parts. 

A final question remains to be considered. We 
have seen how matter and radiation can remain at 
equilibrium in enclosures at 10 12 degrees. The 
frequency of vibration of such radiation will be 
about I0 22 , which is very much more than the 
hardest X-ray with which we are familiar. If 
radiation of such high frequency were to escape 
into a cool region of space, what would happen ? It 
would certainly possess the power of breaking up 
matter into its constituent ultimate units. We may 
also ask the reverse question : to what extent under 
such circumstances might this very high frequency 
radiation hr able to create matter, /. e. proton and 
electron? The answer to this question must be 


positive though the efficiency, according to our 
present day knowledge, must be considered to be low. 

Such considerations are by no means idle 
speculations. One of the most important discoveries 
of modern times is the detection of high frequency 
radiations which enter our atmosphere from outer 
space — the so-called cosmic rays. This type of radia- 
tion is evidently distributed throughout interstellar 
space. Docs it arise from the annihilation or the 
building up of matter? We enter hen* into one 
of the most fascinating regions of modern scientific 
thought — the problem of the Evolution of the Uni- 
verse. “ In the womb of space and time, in the 
basal metabolism of the l -inverse, does there exist, 
both building up and breaking down?” 

“This bowl of milk, the pitch on yonder jar; 

Are strange and far-bound travellers from afar, 

This is a snowflake that was once a flame — 

The flame was once the fragment of a star. ” 

Is the visible material universe slowly dissolving 
into a universe of radiation in eternal equilibrium? 
Or, is the present cosmic process but a passing phase 
in a universe which oscillates and fluctuates from 
state to state in which the word equilibrium has no 
moaning. It is the biggest problem that awaits solu- 
tion, and wo bow down our head in awe and reve- 
rence, when we contemplate this problem.* 

* llased on a lecture delivered at the Regent Park 
Hall, Dacca. 



Book Review 


Life and Experience of a Bengali Chemist - I Uj 

Praftt I In I'lotodrn Ptnj. Published by (It ocher rally 
( 'lot tier] re rO ( h, l Ml., Otfrttlfa. Prtcc Its. iyf- 
Pp. 

I)r. Prafulla Chandra Ray is without doubt oik* 
of the makers of modern Bengal. In its varied 
aspects our national life has come to bear tlu* 
impress of his ran* and versatile genius. As the 
father of tin* Indian school of chemistry lit 1 has 
to-day become the doyen of the Chemical Society 
in India. As the 1 pioneer in chemical manu- 
factures again, he is undoubtedly one of the fore- 
most captains of industry in modern India. During 
the last half a century, moreover, there never was 
in the country a movement of national import but 
had his sympathetic support and unfailing guidance. 
It. is no wonder then that his ascetic life and 
manifold public activities have made tin 1 name 
Prafulla Chandra a bye-word in Bengali homes. 
The younger generation, however, constitutes his 
chief concern. That is why to the youth ol India 
he has dedicated his autobiographical sketch, Life 
ttod Rrprricorr of a Ueoyoli ( 'he mi si, so that 
its perusal may in some measure ‘stimulate them 
to activities*. 

If the lives of its heroes be said to constitute 
a nation’s history, this is particularly true of the 
work before us ; inasmuch as Dr. I\ C. Ha\ s career 
synchronizes exactly with the period of our national 
awakening. That the author is fully alive to this 
is evident from the fact that the book has been 
divided into two parts : (/) biographical and 

(/'/') historical. The latter gives an insight into 
the educational, industrial, economic, and social 
forces at work during the period. 

Auto-biographies of successful men arc always 
a fascinating study, and to this Dr. Ray’s is no 
exception. The simple narrative of his early life 
in village surroundings and of a promising career, 
despite 1 failing health, in schools and colleges at 


Calcutta has a charm all its own. It shows how 
unlike the generality of students, ho was even as 
a boy a voracious reader and kept up extra-scho- 
lastic associations. From his boyhood he came 
under the influence of tlu 1 Braluno Samaj and was 
a regular attendant to Kcshav Chandra Hem’s 
sermons on Sunday evenings and to his public 
addresses. Thus he 1 imbibed early a strong national- 
istic bend of mind, to which his ‘Essay on India’ 
bears eloquent testimony. 

But his patriotic impulse was to bear fruit in 
spheres far other than public platform or the 
press, although his writings and speeches are 
in themselves of no mean order. His genius was 
essentially of a constructive nature and he was 
destined to outdo his peers in the work of nation- 
building. With a decisive scientific bend of mind 
Dr. Prnfulla Chandra became, so to say, wedded 
to Chemistry since the securing of the Edinburgh 
Doctorate in l<SNf>. At the beginning of his career ’ 
we find the young professor in the Presidency" 
College Laboratory deeply engrossed in various 
researches on food-stuff s, ri ; . ghee and mustard 
oil, so as to improve the dietary of his country- 
men. Rut those of his original researches which 
elicited the unstinted praise of the entire chemi- 
cal world were in connection with tlu 1 nitrites. 
For lie it was who had showed for the first time, 
contrary to text books, that ammonium nitrite could 
be attained in a stable crystalline condition and 
volatilized. 

What, however, constituted his greatest service 
is the creation of the Indian school of chemists. 
Messrs. Jnanendra Chandra Ghose, Satyendra Nath 
Bose, Megh Nad Saha, Rasik Lai Duttu- — to name 
but a few of his pupils— form a galaxy of whom 
any timelier has reasons to feel proud. Prof. Sylvian 
Levi rightly observed, “His (Dr. Ray’s) laboratory 
is the nursery from which issue forth the young 
chemists of New India”. Ancient India was, 
however, far famed for her knowledge of chemistry. 
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sind Pnifulla Chandra's investigations in tliis con- 
nection resulted in the compilation nf the Ilis1nry 
of Hindu Chemistry* It need Imrdlv lx* mentioned 
that the treatise forms an important contribution 
to scientific 1 literature. 

The Life anil Kr per inter of a Henynti ( 'hr to is t 
cannot however, lx* complete without a reference 
to the Bengal Chemical and Pharmaceutical Works. 
The illustrious author has, therefore*, given a 
detailed account of its origin and growth. The 
idealism of the young industrialist, the hopes and 
fears of his ventures, and the steady progress, 
despite occasional mischance - all these reflect 
the charm of a veritable romance. But the bull-dog's 
tenacity of purpose, singleness of devotion and 
incessant toil that the success of tin* venture meant 
for the pioneer an* writ large everywhere. 

Interspersed throughout the biographical chapters 
s\s well jis the subsequent ones, dealing with tin* 
social problems, one would come across repeated 
reference to the principles of life and society, which 
Prof ill hi Chandra has made his mission to inculcate* 
on tlx* Young Bengal, in particular. There is thus 
the usual tirade against the craze* for higher educa- 
tion and the mad rush for service hunting among 
the middle classes, to the neglect of the demands 
of the country's trade and industry. This has been 
the* cause of the growing exploitation and the 
increasing poverty of tlx* children of the soil. Tlx* 
fissiparous tendency inherent in our social organiza- 
tion based # on caste barriers lias also, according to 
the author, its share of our undoing. 

With regard to reflections of this kind by mas- 
terly array of facts and figures the author has 
attempted to make his position unassailable. The 
book is on the whole very illuminating. It is 
written in the author’s characteristic, simple style. 
The inexhaustible fund of materials and the richness 
of quotations that the author has liberally drawn 
upon to bring home his view points, constitute at 
once the strength as well sis the weakness of the 
book. The extent to which some points have been 
laboured is not without its effect upon the merit of 
the book. The author himself does not seem to be 
unwaro of the disjointed nature of his work and 
ascribes it to its different portions being written sit 
different times after considerable intervals. In the 


second volume, which, wo presume, is now in the 
press, wo would expect from tlx* illustrious author a 
systematic account of his times, with the history 
being recast and re-made before his eyes. 

The World as I see It- II y Albert Ki ostein, (John 
Lane : The I Iodic y I lend), S fi, 

Kinstcin is not only a groat scientist, but a 
humanist also; and his sacrifices for tin* realization 
of the aspirations of his race, as well as for the 
ideals of peace and dignity of man, arc no less 
notable than his contributions to knowledge. But 
these ideals are not acceptable to tlx* militant 
nationalists of the day, and in consequence Kinstcin 
is now misunderstood in his adopted country whore 
his presence aixl example wen* tlx* inspiration of 
innumerable scientific workers. The present book 
is, therefore, opportune and will help its readers to 
appreciate tlx* man, his motives and his attitude 
towards life. The World ns I see If is, however, 
not a connected philosophical treatise, hut a selection 
of Kinsfcins papers, letters and addresses, touching 
almost all the questions which have interested him 
during the last twenty years. In such a collection 
some amount of serappiness and occasionalism is 
inevitable. Yet tlx* personality which strings them 
together is so clear in its outlines that in spite of 
the apparent contradictious tlx* essays have no room 
for mis-interpretations. 

The book is divided into live parts, of which the 
first four deal with lion-scientific topics, ranging 
from ohitmiries of his friends to protests jigainst 
militarism and political oppression, interspersed 
with touches of humour and personal reminiscences. 
Though these writings an* interesting, yet they are 
rather ephemeral by nature ; and the main value 
of the book resides in the fifth part which occupies 
almost half the volume and deals with his scientific 
philosophy. Kinstcin states here his position jis a, 
theoretical physicist and his hopes about the future 
of science. On the face of it, he is inclined to bike 
:i Kantian view of scientific knowledge. Kor he 
states that, no amount of analytical reasoning would 
lead us from experiments to formulation of universal 
laws which, according to him, are only revealed in 
5i mysterious way to the seeker whose “cosmic 
religious feelings” urge? him to escape from “the 
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everyday lift* with it* painful crudity and hopeless 
dreariness” to “the universe of objective perception 
and thought” which he wants to “experience as a 
single significant whole.” 

Although tin* successes of the new quantum 
mechanics have made many scientists sceptical of 
the law of causality with all its implications, yet 
Einstein would still echo Schopenhauer and maintain 
that “a man can do as he will, but not will as he 
will.” lie believes in the existence of an “unambi- 
guous system of essential principles” determining 
tin* world of phenomena. “Nature,” he thinks, is 
tin* realization of the simplest conceivable mathema- 
tical ideas.” He is convinced that tin* concepts 
and the connecting relations which furnish “the key 
to the understanding of natural phenomena can be 
discovered by purely mathematical constructions.” 
Though “the mathematical propositions arrived at 
by logical means are completely empty as regards 
reality,” the human intellect can intuitively supply 
the empirical content and thus arrive at a valid 
representation of tin* external world by ceaseless 
endeavour and comparison of the model with the 
world of experience. 

Einstein has tried to justify the above attitude by 
analysing the methods which led to the discovery 
of the Generalized Theory of Relativity, lie has, 
also, referred to the attempts he is making to arrive 
at a higher synthesis which will bridge the present 
chasm between the held theories with their deter- 
minism and partial differential equations and the 
quantum theory with its probabilities and matrix 
methods. For his faith in mathematics and 
deduction remains unshaken. Though experience 
is the touchstone of the physical utility of a mathema- 
tical construction, yet, for him, “the creative prin- 
ciple resides in mathematics,” and in a certain 
sense it is possible for “pure thought to grasp 
reality as the ancients dreamed.” 

S. X. B. <( K S. X. I). 

Electron f+and-A Protons, Photons, Neutrons 
and Cosmic Rays. — By Hobart A. Millikan. Bp. 492. 
University of Chicago Press , 1925. Price $2.50. 
Cambridge University Press , 1925. Pnce 15s. 

This is the second edition of Millikan's famous 
little book The Electron", which was published in 


1917 and was acclaimed almost as a classic by physi- 
cists everywhere. This edition is nearly double the 
size of the old book, the first half being essen- 
tially the same old work, while tin* remaining portion 
gives a full and up-to-date account of the experi- 
mental discoveries of the new fundamental particles 
made within recent years. 

The first half of the book contains an account of 
experiments to prove the atomicity of electricity 
and the authors measurement of this elementary 
charge. In addition to tin* discussion of this elemen- 
tary charge, the earlier chapters contain older views 
regarding electricity, the extension of the electrolytic 
Jaws to conduction in gases, the mechanism of the 
ionization of gases by X-rays and radium rays, 
Brownian movement in gases, the evidence about 
the non-divisibility of the electron, the structure of 
the. atom and the nature of radiant energy. Few 
changes have been, and needed to be, made in this 
part, iu the present edition. Here and there short 
references have been made about more recent works, 
c.g., onion mobility and determination o fe/tn for elec- 
trons, and in the chapter on exact evaluation of 
e the only revision made is that the value of a 
is now given as 4.770 ‘005 X 10“ 10 absolute e.s.n. 

in place of e ■-4.774±.00r>.\ 1(P 10 old international 
c.s.n.y this being due to later determinations 
of both c and the ohm. The author has devoted 
some thirty pages to the disproof of Ehreuhafts 
hypothesis of the sub-electron, in view of the fact 
that the sub-electron theory finds no credence amongst 
scientists at p^vsent, the attempt looks like Hogging 
a dead horse, and it would have been better if the 
reader were spared these* long thirty pages. In 
contrast to this, it is remarkable indeed, that the 
author has taken no notice? of the recent determina- 
tion of e from purely X-ray data, by Backlin and 
others of the l psala laboratory, which gives a 
slightly different value* for the? elementary charge, 
and throws doubt on the accuracy claimed by 
Millikan. 

In connection with atomic structure discussions, 
the Bohr atom was taken as the correct picture in 
the older work aud in the present edition too, Bohr's 
theory has been enthusiastically elaborated, and even 
some pictures of atom models showing interlacing 
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circular and elliptical orbits of electrons arc given 
as illustrations, though the author has concluded 
the discussions with the significant remark: “How- 
ever, all mechanical pictures like the foregoing, while 
useful as mnemonic devices have definite limitations 
and must not be thought of as corresponding in any 
way to reality.” A new chapter on “Spinning elec- 
tron” gives a historical survey of how tin* limitations 
of Sommerfcld’s relativistic interpretation of line 
structure led to postulation of the spinning electron 
hypothesis and thence to the interpretation of the 
new spectroscopic rules developed by Russel, Pauli, 
I Iund etc. The significance of Compton effect has 
been discussed in relation to the* nature of radiant 
energy and reference has also been made to du 
MondV work on the width of Compton shifted 
line. The apparent contradiction that “particles 
actually are found experimentally to behave like* 
waves and waves to act like particles” has been tried 
to be reconciled in the light of developments in 
wave mechanics. 

The succeeding chapters give a historical survey, 
though somewhat greater emphasis has been laid on 
Millikan’s own work and that of his associates, of 
the discovery and investigations of cosmic rays, the 
positive electron and the neutron. The origin of 
cosmic ray showers has been discussed and a full 
account of researches in artificial radio-activity has 
also been given. The pair creation theory of Dirac 
and the annihilation of the positive electron has 
been dealt with in the light of experimental observa- 
tions. The discovery of the neutron, its nature and 
the question of proton rs . neutron as the fundamental 
entity, have been discussed at some length. The last 
fifty pages of the book embody essentially Millikan’s 
own work and views on the nature of cosmic rays, 
and must not be accepted as a well-balanced report, 
proper attention having not been paid to the rest of 
recent progress in the same line. 
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It is well-known that the technic of cosmic ray 
investigations which ultimately led to the discovery 
of the positron was started by the Russian worker 
Skobelzyn, who narrowly missed (he discovery ; in 
fact, as an eminent scientist said, the failure was 
due to his bad eye-sight. About the discovery of 
the* positron by (\ I). Anderson, it has been said that 
like Saul in the Bible, he went in search of his 
lather’s asses and found a kingdom ri\, discovered 
the positive electron. It is therefore surprising to 
find that Skobelzyu should be dismissed with a pass- 
ing reference in an obscure* footnote, and that too, 
not in a very complimentary way. It also cannot 
escape one’s notice that rather scant recognition 
has been given to the work of Dirac, whose 
brilliant and inspired mathematics led to the deduc- 
tion ol the existence of the positron, but for which 
the discovery of the same might have waited 
indefinitely. 

I he book is written in a simple, almost popular 
style. The text avoids mathematics, stress being 
always laid on the underlying physical ideas; a few 
important calculations and data have been included 
in appendices. A great number of illuminating and 
illustrative photographs form an excellent feature 1 of 
the book. The rather frequent mention of the 
Norman Bridge laboratory in particular and the 
work of American scientists in general, is probably 
meant to serve as an inspiration to the rising genera- 
tion of American physicists. 

On tin* whole the volume may be recommended 
both to scientific experts and tin* scientific public 
as an inspiring and accurate account of an important 
field of physical research, opened up in recent years, 
in which the author and his associates took a 
leading part. 


S. Datta . 



The March towards Absolute Zero 

M. M. Saha 

Professor of Physics , Allahabad Cairersity. 


A hundred and fifty years ago, the lowest 
temperature in the conception of man was probably 
that of ice. About this time Fahrenheit showed 
that l>v mixing ice with common salt crystals and 
vigorously stirring flic mixture, much lower tempera- 
tures could be produced. In fact the thread of the 
mercury column sank 32 points on his scale below 
that of melting ice. 

During the middle of the nineteenth century, our 
knowledge of heat phenomenon which was pre- 
viously confined to gas laws, was further enhanced 
by a clear formulation of the principles of thermo- 
dynamics. These laws told us that we can go 273 
degrees on the scale of (Ylsius below the temperature 
of ice, when we shall reach a stage which is called 
the absolute zero of temperature. (The Absolute Xull 
point A.N.) We cannot have anything colder than 
a substance at this temperature, but ideas were not 
<|liitc clear ns to what was exactly the mechanical 
picture of a material body at the A. N. If a gas 
followed the so-called law of perfect gases, its volume 
would become zero at this temperature. Hut this is 
mere speculation, and we have not to face this 
situation because it was confidently expected that 
long before this temperature was reached, all gases 
would become liquid or solid and cease to obey the 
law of perfect gases. Hut even the properties 
of solids at this state were expected to bo quite 
interesting ; a very intense effort was therefore* made 
to reach temperatures as low as possible. 

1 he story of all these endeavours for reaching 
lower temperatures can be found in any text book 
on physics. From simple laboratory experiments, 
the methods invented by the successive bands of 
workers passed into industry and have given us 
refrigerators, machines for cheap manufacture of 
ice amW//?/ tcc (solid earbondioxide) and plants for 
the manufacture of air in the liquid form. Millions 
of people* are getting employment in tin* new indus- 
tries opened by low temperature research and 


methods have been perfected for the preservation 
of food stuffs, which have created a revolution in 
the problem' of food supply for the world. As 
illustrations, we may say that of the food which an 
Englishman usually takes, the meat comes from 
distant Australia and Argentina preserved in 
frigidaircs within the holds of ships, most of the 
fruits come similarly preserved from West Indies 
and the I'uited States and India. 

Work of the Cryogenic Laboratory, Leyden, Holland 

I’pto the year 1 DOS the only material substance 
which resisted liquefaction was helium. In that year, 
it was liquefied by Prof. Kammerlingh Onnes of 
Leyden in his famous cryogenic laboratory. With 
this spectacular culmination of a. long series of works, 
it appeared that low temperature research had 
reached a rather didl and academic stage, when 
nothing very important was expected to be dis- 
cover'd. Prof. Onnes bad, however, shown that 
tin* temperature of boiling '.iclium was ;72° K (K 
denotes Kelvin or Absolute Scale), and could reach 
lower temperature by allowing helium to boil under 
reduced pressure, but iuspite of all his efforts he 
did not succeed in getting helium, solidified. This was 
achieved after Prof. Dimes’ death by his successor, 
Dr. Kccsom, by the application of pressure to liquid 
helium. 

Discovery of Super-conductivity 

About this time the interest in the subject was 
revived by two capital discoveries : the first was 
Kanunerlingh Onnes’ own discovery of the pheno- 
menon of supei-.'onduetivity. Onnes found that 
when a coil of lead was placed within liquid 
helium bath, its electrical resistance was reduced 
at least a million times. This was very strikingly 
shown by repeating the ordinary experiments on 
electro-magnetic induction with the coil of lead 
within the liquid helium bath. Every school boy 
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knows that if si magnet is brought before si coil, a 
momentary current is induced, hut it dies out within 
the hundredth of a second. The mechanism of this 
phenomenon may be thus expressed. Sudden varia- 
tion of the magnetic- field sets the electrons in the 
coil in motion, but on account- of electrical resistance 
of the coil, they are immediately brought to rest. 
If we take a large* coil, as for example the coil in 
a largo motor, the time taken by the induced current 
to die down increases, and tin* period of growth can 
be* measured by an ordinary stop watch. We may 
explain it by saying that now the total inertia of the 
electrons is much larger. The inertia depends 
entirely on tin* dimensions of the coil. Kammerlingh 
Onnos found that, if a magnet is brought in the* 
neighbourhood of a lead coil kept within liquid 
Indium, the induced current persists not for a few 
seconds, but for days together. Hut this cannot be 
dm* to an increase in the inertia of the electrons, as 
this quantity depends entirely upon the geometry of 
the coil, so that the only explanation is that tin* resis- 
tance has dropped a. million times. 'Flu* coil thus 
becomes a permanent magnet. 

The discovery of the phenomenon of super-con- 
ductivity roused great interest in low temperature 
work. I T pto the* present time, about twelve elements 
have been found to pass to the super-conducting 
stage at. liquid helium temperatures. Niobium has 
been found to be super-conducting at the highest 
temperature so far investigated (1*J°K Kelvin or 
Absolute scale). Hut good conductors like copper or 
silver have not so far been found to show super- 
conductivity even at a temperature of 07°K. Certain 
compounds like ZnS and some carbides which are 
usually semi-conducting have been found to pass to 
the super-conducting stab' at liquid helium tempera- 
tures. 

The Nernst Heat Theorem 

The other great event, which stimulated research 
in this region was the postulation by Prof. Nernst 
of his famous ‘Heat Theorem/ It. is rather difficult 
to give in plain language the full significance* of this 
theorem. We may say that it attempted to define* 
the properties of solid bodies at the absolute* null 
point. It is defined in the form due to Planck, that 
at the A. N., the entropy of all material bodies at 
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condensed phase* (solid or liquid) tends to the value 
zero. Now entropy, according to statistical inter- 
pretation of thermodynamics, measures the degree 
of disorder amongst the particles composing a 
material body. The* Nernst Heat Theorem, therefore, 
says that at absolute zero there will be perfect order 
amongst the particles composing a substance. And 
it furl her says that such a stage is unattainable, 
because otherwise oik* should be able to convert all 
heat, energy into work. We could thus achieve 
perpetual motion of the second kind (continuous 
conversion of heat, into work). 

There have been very hot debates in the* past as 
to whether the Nernst Heat Theorem is absolutely 
correct, or what should be tla* proper way of its 
formulation. The controversy is not yet. at an end; 
but it stimulated great activity in low temperature 
research. Nernst himself pointed out that, according 
to his theory, specific heat of all substances should 
tend to zero in this region, and in collaboration with 
his students he planned a series of experimental work 
in which this prediction was brilliantly verified. 
Hut it became apparent that, such investigations 
should be carried out at much lower temperatures. 

The Liquid Helium Plants in the World 

Low temperature work at Leyden was further 
continued by Keesom and de Haas, Miccessors of 
Kammerlingh Oimes. They allowed liquid helium 
to boil under reduced pressure and used a very 
powerful battery of pumps to remove the vapour 
and accelerate the rate of evaporation. Hut they 
found it impossible to reach closer to the absolute 
null point than 7°K. It may be mentioned here 
that the difficulty of reaching absolute zero increases 
in geometrical progression, that is to say, it is as 
difficult to reach trom 10()°K to 10°K, as it is 
from 10° to 1° or from 1 to one tenth of a degree. 
Kora long time, work in the helium region, below 
I ()°K, was entirely confined to Leyden. At present 
a few more centres have been developed, (lermany 
has got a fine liquid helium plant at the Physikalische 
Reichsaustalt, Rcrlin, under the able guidance of 
Dr. Meissner. Prof. J. C. McLennan at Toronto, 
Canada, constructed a liquid helium plant some years 
ago, which is being worked by his successor, Dr. 
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Burton. Tin* Cavendish Laboratory at Cambridge 
has got a liquid helium plant of an entirely new 
pattern constructed by Prof. Kapitza. The older 
plants worked on the prineiple of cascades ; that is, 
low temperature baths consisting of liquid air and 
liquid hydrogen were successively used, and helium 
was cooled to liquid hydrogen temperature before it 
was allowed to expand according to J oil I (‘-Thompson 
method invented by Claude and Heylandt for lique- 
faction of air, and with rare ingenuity adapted it for 
the liquefaction of helium. Prof. Kapitza expected to 
investigate the properties of metals which arc cooled 
to absolute zero, and at tin* same time, are subjected 
to huge magnetic fields, but his work was interrupted 
for reasons published in the June issue of Science ami 
('nil n re. Mention must also be made of a liquid 
helium plant const meted for Oxford (Ini versify by 
Dr. Simon, an ex-student of Prof. Nernst and a 
political refugee from Germany. This utilizes the 
phenomenon of cooling by desorption of gases which 
are adsorbed by cocoanut charcoal or similar 
substance at liquid helium temperatures. The 
desorption is effected by rapid pumping. The sixth 
liquid helium plant is at the Norman Bridge Labora- 
tory at California under Dr. (iiaque. With none 
of these plants it was possible to go beyond 7°K 
when simply the process of rapid cooling by evapora- 
tion was attempted. 

Cooling by Adiabatic Demagnetization 

In 191*9 and 191*7, Debye in fjcipzig, and Giaqiic 
in California independently suggested a new method 
Ibr pushing towards the absolute zero. This is the 
method of adiabatic demagnetization of paramagne- 
tic salts. It is well-known that salts of transitional 
groups of elements like* iron and the* rare earth 
metals like gadolinium are strongly paramagnetic. 
According to a well-known theory of Prof. Langevin, 
a crystal <d such a substance, say PeCl 3 , may be 
regarded as consisting of positively charged ions 


of the metal ( Fe ++ in this ease ), and negatively 
charged halogen or similar ion. The negative ion is 
magnetically neutral, but the pe>sitivc iem is strongly 
magnetic. So the e*rystal may be said to consist of 
a number of ntemiic magnets arranged in a regular 
order. Generally on account e>f thermal motion 
these ions are haphazardly arranged. But if the 
salt is placed in a strongly magnetic Held, the 
ionic magnets will more or less place themselves 
parallel to the lie hi or in certain other favoured 
directions given by quantum mechanics. Thus order 
will be produced. In producing this order some 
work is done by the ions, which is converted into heat. 
But on account of eontaet with the liquid helium 
bath, this heat is dissipated and the crystal takes 
the* same temperature as the bath (say 4 °K). If 
now the crystal be insulated and the magnetic 1 Held 
be suddenly switched oft*, the atomic magnets will 
revert back to the disordered state, and temperature 
will be lowered. Keesom and de Maas used the 
large magnet in the Leyden Laboratory, and were 
able to reach with salts of certain rare earths 
extremely low temperatures. They now announce 
that they arc able to reach a temperature 
which is only 5 - 5 oth of a degree from the 
Absolute Null-point. But it must be admitted 
that measurement of temperatures in this region 
is extremely uncertain. Such an achievement 
is not a violation of the Nernst I feat Theorem 
which is said to rest on the principle of rnattain- 
abilitv of the Absolute Null-point. We are in the 
unfortunate position of the man who lent money to 
a party on condition that every day he will get half 
of the dues which are still remaining. But though 
theoretically we may not reach absolute zero, 
we have reached so far near it that our dream 
may be said to have* been fulfilled. Very interest- 
ing properties are shown by bodies at this 
temperature, but that may form the subject-matter of 
another article. 



The Pre-Vindhyan Geology of Rajputana 


In a memoir with the above title*, published in 
the first volume* of the* Transactions of the Sational 
Institute of Sciences, India, Dr. Heron, supe*rinten- 
dc*nt of the; Geological Snrv r e»y of India, gives a 
summary e>f the* ge*ology of the* oldest rewks of 
Rajputana, the* geological survey of which has been 
carried out during the* course* erf the* past 27 years 
by Dr. Heron and his eolleagues, Drs. A. L. (■oulson, 
P. K. Ghosh, L. A. X. Iyer, and Messrs. .1. II. 
Auden and R. (\ Gupta. l)e*taile*el eh*seriptiems of 
large* portions of the* are*a in question have bee*n 
published in the Me*moirs of the* Ueologieal Surve»y 
of India, whilst other uienioirs dealing with the* 
remaining parts of tin* Agenev are* in the* course of 
preparation. Previous workers in these regions 
include Messrs. T. 1). La Touche and C. S. 
Mielelle*miss. 

Rajputana e*an be divided geologically and physio- 
graphie*allv into lour regions : — 

I. In the east the* Yindhyan plateau and the little 

altered Arclueans in the m*iglibourhood of 
the Great Boundary Fault. The* Deccan 
trap of Malwa just enters the* south-east 
corner of the* province. 

II. The* central plain erf Aravallis and pre- 

Aravalli gnei&ees. 

III. The* hilly belt occupied largely by the* 

syuclinoriuni erf the* Delhi system. 

IV. The* sandy we*stern plains with scattere*d 

outliers of the* Malani volcanics, 
Vindhyans, Mcsozoics, and Eoee*ne* resting 
on an almost entirely concealed basement 
of Aravallis and gneiss. 

The* geological se*e|uenee includes : — 

(l) Alluvium, (2) Deccan trap, (3) Malani 
* volcanics and .Jalor-Siwena granite's, (4) Vinellivaii 
system, (5) Krinpura granite, (ti) Delhi system, 
(7) Raialo series, (8) Aravalli system, (9) Pre- 
Aravalli rocks. 

Excepting the Recent and sub-Rccent alluvial 
deposits (1) that include the wide stretches of 


desert sand of the* north-western parts of the* Agency, 
the greater portiem of Rajputana is comprised of a 
cemiplcx of very ancient rocks, the* most recent of 
which probably dates back to the* period prior to the* 
evolution of animal life on the* globe* — though 
re*e*ently, certain minute discoid markings found in 
the* Vindhyans have* been doubtfully attributed to 
forms of primitive bmchiupods. Therefore, with 
the exception of the* important period of Me*sozoio. 
volcanic* activity, resulting in the Deccan trap basaltic 
lava Hows, the* period of rock formation in the 
Rajputana area had, in all probability, closed prior 
to the* commencement of the Pahenzoie*. The pre- 
Pahcozoic eras are*, however, fully repre'sented by 
format ie ms (3) te> (9) enumerated above, anel of these* 
formations the oldest- -(9) Pro- Aravalli rocks — 
probably represents some* erf the* most ancient strata. 
e*xpose*d on the* Earth’s surface*. During the enormous 
lapse* erf time* that succe , e*ele*el the* genesis erf animal 
life on the globe*, Rajputana has in fact remained a 
portion erf Gemelwanaland, raise*d above* the level of 
the se*a and expe)se*d te> weathering and denudation 
except in the north-west where be*ds from the* 
.Jurassic to Eocene we*re* deposited. As a re'sult, its 
ancie'iit mountain systems, running X. E. — S. W„ 
have been gradually worn down so that, at the 
present elay, emly the* “roots” re*main, though com- 
prising peaks of over o()()() fe*et in height. 

One of the* principal re*.sults of this careful and 
detailed surve*y is the* evielence erf the* vast period erf 
time that the*se ancient (Arelnean) formations must 
represent. In addition te> the* aeons that must be 
allowed for the deposit inn erf the many tens of 
thousands of fe*e*t of sediments that are; included in 
many erf th<*se* systems, within this geological 
sequence, three major erosion unconformities have 
been discovered. Occurring at the* base erf the 
Aravalli system, at the* base; erf the Raiale) series, and 
at the base of the* Delhi system, the»se unconformities 
each represent a time-interval of sufficient duration 
to allow the* pre-existing rocks to be; folded (in some 
cases very intensely), subjected to igneous intrusion, 
metamorphosed, uplifted above sea-level and to be 
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eroded by sub-aerial agencies. Kneli of these periods 
of diastrophism was followed by one of subsidence 
and submergence during which the* next group of 
sediments was laid flown. Less important, uncon- 
formities also occur within several of the systems. 

In addition, granites and associated igneous rocks 
of at least four different ages have come to light. 
These periods of igneous activity include 

1. Pi •e-Aravalli, the Bundelkhand gneiss, and 

probably several of distinct ages in the 
banded gneissie complex. 

2. Post-Aravalli and pre-Delhi, an acid granite. 

3. Post-Del hi, the Krinpura granite, which,- with 

its pegmatites, extends throughout the 
synelinorium, including those of north- 
eastern Rajput ana and Jaipur. 

4. The Malum granites (Jalnr and Siwann) are 

much youngfT than the Krinpura granite, 
and they and their associated rhyolites are 
(juite distinct from it. 

Basic and ultrabasic rocks the for- 

mations. 

A new suite* of basic and ultrabasic rocks, older 
than the Malani serif's but younger than the Krinpura 
granite*, has been discovered by Dr. Paulson in Kirohi 
State. The youngest of all tin* igneous rocks is 
dolcrite, excluding of course the* Decent l trap. 

A brief description of the various rock formations, 
which strike* in a general N. K. — S. \V. direction, is 
as follows : — 

Pre-Aravallis 

These include* the Bundelkhand gneiss and the 
Baneled (Jneissic (Complex, and represent the oldest 
rocks e>f the area. No definite* conclusions can, 
however, be* arrive*d at regarding the geological rela- 
tionships of these twe» metnuiorphic. and igneous 
gremps, as their mutual junctiem is eveTywhere* con- 
cealed by a broad syneline, composed of Aravalli 
rocks vesting uncemfe>rmab\y on both of them. The 
Bundelkhand gneiss is a true granite, unfoliatcd 
except in its extreme western extension. It is 
non-porphyritic and r(*markably uniform in type ; it 


is traversed by intrusive dykes of dederite and 
huge* quartz reefs. On the other hand, the Banded 
(ineissic Complex was originally a sedimentary 
formation, mainly argillaceous, with arenaceous 
d<»posits (now converted te> massive quartzites) below. 
At the present day it occurs as a complex of 
highly mctaine u’phoscd gne*isses, into which are in 
traded numerous acid and basic igneous rock, varying 
considerably in ago and texture. 

Aravalli system 

This system includes an immense thickness of 
less metamorphosed sediments, particularly shales 
anel phyllites, with senne impure limestone's and fine- 
grained quartzites. Its base is marked by a thin 
grit-bed. In two arcus, volcanic lavas and tufts 
occur near the base of the sequence. In certain 
areas, as a result of lit-pnr-lil injection by acid 
granite* magma, gneisses have* been produced, but, 
ou the whole, igneous intrusions other than white* 
quartz ve*ins are less common than in the* prc-Aravalli 
and Dedlii rocks. In south-eastern M<*wnr, where* 
the Aravallis have undeTgeuie* practically no meta- 
morphism, they consist of shale's, not greatly distur- 
b(*d. As they are* traced across the* strike* from 
east to west, in the direction of the* ancient belt of 
memutain-folding anel ignee intrusion of the 
synelinorium, dips ste*epcn, and they become succes- 
sively slates, phyllites, and ultimately mica-schists, 
whilst the intruded dolcritcs_ rpidioritc and 

heu’nblcnd(*schist. The* sugge*stion is maele* that the 
(hvalior rocks of (Vntral India are also unaltered 
Aravallis that have escaped mctninorphism. 

Raialo series 

This se*rie*s is the* thinnest and simplest of the 
formations under discussion. It includes, in places, 
a thin, occasionally eemglemi(*ratic quartzite at the 
bast*, followed by about 2000 feet of white crystalline 
limestone, capping which, near Kankroli, are garne- 
tiferous biotiteschists. These crystalline limestones 
include the celebrated ‘Makrana marble* 1 of Jodhpur 
State and the ‘Rhagwanpura limestone’ of the Mewar 
area. The limestone is very free from igneous in- 
trusions, only a few dykes of post-Delhi pegmatite 
occurring within it. 
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Delhi system 

The rocks of this system are* exposed in ail 
immense synelinorium that extends throughout 
Kajputana from north-east to south-west, disappear- 
ing from view beneath the Indo-tJaujretic alluvium 
at the north-eastern end near Delhi and under the 
alluvial deposits of the (iujarat plain at the smith- 
western extremity. In the main synelinorium, 
the Delhi system has been subdivided as follows: — 

( 5. liiotitic limestones Vale- 
| gneisses’ and ealeiphyres. 

Ajnbgarh series ! 4. • Daleareous shales and impure 
I limestones — Vale-schists’. 

I 3. Phyllites and biotite-sehists. 

\ 2. (Quartzites. 

Alwar series { 1. Arkosc grits and conglo- 
I merates. 

Th(* Alwar series is irregularly developed. In 
the northern part of the synelinorium both the quart- 
zites and (Ik* basement grits are well represented, 
the latter in places becoming coarse conglomerates. 
The beds include much felspar derived from tin* 
erosion of the older granites and pegmatites that 
formed the existing land-surface during that period. 
The Alwar series dies out in the medial portion of 
the syneline, bill thickens again to the south. 

The Ajabgarh series includes a basal schistose 
stage into which numerous pegmatite and aplite 
dykes have been injected, causing degrees of meta- 
morphism from phyllite through biotite-sehist. to 
composite gneiss. The overlying ‘calc-schists’ where 
least, metamorphosed — as in the extreme south - 
occur as calcareous shales and impure limestones 
(the Mimdcti series of Middlcmiss). In other areas, 
this scries is represented by highly metamorphosed, 
though stratified, rocks, intruded by large sills and 
dykes of pegmatite. The ‘calc-gneisses’, relatively 
unaffected by metnmorphism in the north-eastern 
part of the synelinorium, include dark, banded bio- 
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titic and siliceous limestones, which pass gradually 
into true Vale-gneisses* to the south-west, where 
mctumnrphisni has been more intense. 'Pin* present 
banding of both the Vale-schists’ and the Vale- 
gneisses’ is essentially t I k* same as tin* original 
stratitieat ion, the original rocks consisting of alter- 
nating layers of calcareous sediments and argillaceous 
and ferruginous sediments. 

Erinpura granite 

The earliest intrusive* into the strata of the Delhi 
system were basic rocks now metamorphosed to 
epid inrites ; ultra-basic igneous rocks of younger 
date also occur. The principal post-Delhi intrusive 
is, however, the Krinpura granite, oeeurring as masses 
oi various dimensions and showing with* ranges of 
texture and degree of foliation. The types include 
veins and foliated sheets followed by granite huflio- 
litlis of larger sizes, often unfoliatcd. 'Phis phase* of 
granite intrusion culminated with the injection nf 
innumerable pegmatite's. 

Malani volcanics and Jalor-Siwana granites 

The Jaleu* auel Siwaiia granite s, with their atten- 
dant hypabyssal and volcnuii' representatives — 
gmnnphvrcM, peirphyrie*s, and rhyolites — form the* 
Malani series, and are* w<*ll developed to the* \ve*st e»f 
the Aravalli range. They are* the* youngest igneous 
rocks of this Archaean suite*, with the* exception e>f 
certain dolcritr intrusive.* whieh intersect, the 
Delhi*, the Malani series, and also the Lower Vin- 
dliyans, in the* last ease* not in Hajputana but in 
Mirzapur district, 1 \ I’. 

For a description of the* Yiudhyans, reference 
should be made to the various papers by Dr. Heron 
and his colleagues, published by the* (icological 
Survey of India.* 

— F. P. (Sm 


* Published with the permission of the Director, 
Geological Survey of India. 



On Storage and Use of Radium in Radio-therapy 

D. M. Bose 

Pali/ Professor of Physics, ( 'n lent to Pnircrsify. 


In connection with the recent Centenary Celebra- 
tions of tin* Medical College of Bengal, it has been 
proposed that a part of the funds raised should be 
spent in buying a quantity of radium for use in 
radio-therapy. I would like to draw the attention 
of the authorities concerned to one particular point 
in connection with the vadium containers, to which 
sufficient consideration lias not been given in this 
country. 

As is well-known radium is an unstable dement 
which breaks down and gives rise to a gas called 
emanation or (radon), which in turn gives rise to 
various disintegration products, of which the most 
important from the medical standpoint is IlaC. This 
is a source of penetrating y-radiation with which 
malignant tumours arc* irradiated and which alone 
is, therefore, of medical value. A tube of radium 
compound contains all its disintegration products 
including UaC in equilibrium, and can, therefore, be 
used for radiological purposes. Tn this country the 
practice is to seal up the available supply of the 
radium salt in either a single tube or a number of 
them, and to use* one* or more of them for the treat- 
ment of patients. The drawback of this arrangement 
is : (/) these radium tubes arc* very small in si/.e, and, 
being made of glass, are liable to breakage or to be 
misplaced, (//) the treatment can only be* given at 
the* central station which possesses this supply of 
radium. An alternative method which is used with 
success in many important centres of radium therapy 
like Baris, Vienna etc., and also research centres like 
Cambridge*, is to keep the whole quantity of radium 
salt in solution in a container which is adequately 
secured in a safe arrangement built in a portion of 
the building, from which the radioactive emanation 
is drawn olV by means of a mercury pump, and the 
latter after purification can be sealed in glass 
ampoules, and these after a short period become 
active source of y-rays. These ampoules or radon 
tubes can be used for treatment in the hospital, or 


can be given to physicians for their private practice 
and can be sent to different distant stations. Thus 
while the parent solution is kept in security in the 
central hospital, the range of applicability of radium 
therapy is very much widened by this method of 
using emanation filled tubes. For example, the 
National Medical Hospital of Dublin possesses 
ilbO mgs of radium, and 1 1000 radon tubes were lent 
to different parlies in course of a year. 

To physicists interested in studying the problems 
of nuclear disintegration this latter method of using 
radon tubes has great advantages. It- is found that 
Polonium (which gives out a-rays only) when mixed 
with berryllium is a powerful source of neutron and 
also of penetrating y-radintions. In many investiga- 
tions it is necessary to list* a radioactive source which 
emits w-partielcs only. It is found that the eml 
product of the disintegration of radon is Polonium, 
and it is the usual practice in western countries to 
recover this Polonium from used up radon tubes. In 
many investigations, physicists have also used radon 
tubes of great intensity for the study of nuclear 
transformations. It is well known that Prof. Fermi 
and his collaborators in their brilliant researches on 
the induction of artificial radioactivity by bombard- 
ment with neutrons have used radon tubes containing 
emanation from 800 mgs. of radium. Scarcely any 
scientist, except some perhaps in America, and Prof. 
Piccard at Brussels who keeps for the Belgian 
government all their radium mined from the Congo 
Free States has at his disposal sufficient funds to 
secure that quantity of radium, and unless radon 
tubes were available from hospitals, where large 
stores of radium are kept, research work in these 
lines could not have been undertaken in many centres 
even in Kuropc. 

No one can hope to carry on investigations on 
similar linos in this country, unless he can have at 
his disposal adequate supply of radioactive material. 
It will be remembered that in the first issue of Science 
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and Culture , Mr. If. P. I)e published a beautiful 
photograph of the conversion of y-rays into a pair 
of electrons. Mr. I)c who is working in my labora- 
tory, has at his disposal only about 5 mgs. of radium 
bromide and 10 mgs. of mesothoriuin. Many interest- 
ing investigations which could be undertaken here 
are held up for want of adequate supply of radio- 
active material. In all progressive countries of the 
west there? is active co-operation between medical 
radiologists and nuclear physicists c. </., many impor- 
tant investigations on artificial radioactivity are being 
done by McLennan, Szillurd, and others in the 
radiological laboratories attached to different London 
hospitals. In India, the Patna Medical College 
possesses the* largest quantity of radium ri\ IfiOO 
milligrams, and this quantity is kept in small tubes. 
The radium would have* been of much greater use 
to physicists as well as medical practitioners if it 
were stored up in a safe, and arrangements wen* 
made to prepare radon tubes. We earnestly hope 
that the authorities in charge of the Centenary Cele- 
brations when purchasing their supply of radium 


salt will give duo consideration to the question of 
storing the same in tin* form suggested here and also 
to explore tin* possibility of making the supply, 
available to physicists and others interested in the 
problems of nuclear physics and chemistry in 
this country. 

As has boon mentioned before, the collection of 
radium emanation in separate ampoules from the 
radium salt solution in the containers, is done simply 
with the help of a mercury pump, and requires no 
elaborate technic ; it can be easily worked out. by 
any physicist with a little training in glassblowing. 
The cost of maintaining an establishment for the* 
collection of radium emanation will be very small and 
may be* raised from outside people if the radon tubes 
are lent out on bin* system, or sold as is done* else- 
where. In fact, at Cambridge (Cavendish Labora- 
tory), at Paris (Madame Curio’s Laboratory), and at 
Berlin (Prof. Lise Meitner’s Laboratory), the pre- 
paration of radon tubes is entrusted to an experienced 
laboratory boy, trained for the purpose. 


Calcutta Filter-works and Organic growth 

K. Biswas 

Superintendent , lloynl Botanic Harden, Calcutta. 


Controversies in what appears to be an insoluble 
problem are going on between the custodians of the 
Calcutta Corporation responsible for the supply of 
drinking water and the citizens of Calcutta rightly 
demanding for healthy water free from bacteria, 
undesirable organisms, or unpleasant odour and taste. 
Discussions on this vital question from various 
aspects find expressions in the columns of tin* local 
newspapers almost daily. Tt is presumed that filter- 
water of Calcutta is mainly the cause of prevalence 
of virulent diseases in the town. Sporadic exami- 
nation sometimes leads to the discovery of germ* 
of deadly diseases. Such a finding offers sufficient 
ground in making Calcutta Corporation a target of 
volleys of questions from the public regarding access 


of such bacteria to the water pipes. Explanation not 
without reason has been ottered in what is generally 
called contamination in underground pipe system, 
The, engineers of the Calcutta Corporation get 
puzzled at the discovery of bacteria in the pipes and 
make futile endeavours to solve the question from 
evidently purely engineering standpoint. The never- 
ending controversy, as usual, leads to the formation of 
committees, and wo are all awaiting tin* results of 
the committees which will perhaps declare, if I am 
permitted to speculate, that both the public and the 
Corporation are justified in thinking in their own way. 
Accidental presence of bacteria in water is not the 
only criterion for judging purity of water. In spite 
of considerable need and scope for improving 
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Calcutta water, I am of opinion that it is not 
unhealthy. 

Tin* writer happened to investigate the filter-beds 
of Calcutta ami other cities in India. He has dis- 
cussed in two previous reports and in his other 
scientific papers the biological aspects of the problem. 
By ‘biological aspect’, I mean the relation of zooalgal 
growth in the filtering process of our drinking water. 
This is of vital importance, and any suggestion for 
the betterment of drinking water means improving 
the biological conditions of the filter-beds and under- 
ground pipes. Sporadic findings of bacteria in the 
town supplies forebode sufficient danger but the 
remedy does not lie in simply taking preventive 
action against contamination in conduit pipes, hut it. 
lies in the detailed biological investigation of 
the whole process of filtration. Such an investi- 
gation aided by efficient engineering advice and 
service might throw some light in controlling bacte- 
rial or other organic growth in conduit pipes or access 
of pathogenic bacteria by contamination. Sufficient 
velocity in flu 1 mains under high pressure reduces 
chances of underground contamination in pipes. But 
if the biological conditions of settling tanks, filter- 
beds, and storage water are not what is desirable, 
development ol bacteria and their final access to the 
tap water is not a farfetched conclusion. Iuvesti 
gation should, therefore, be made to trace if the 
presence of bacteria is-— first due to contamination 
in under-ground pipe system, secondly due to the 
organic growth such as Iron bacteria, fungi, alga? 
in under-ground pipes offering suitable medium for 
the growth of bacteria in cases of accidental con- 
tamination, and lastly due to the general chemical, 
physical and algologieal conditions in the filter-beds 
during the process of filtration. 

Lhere are various processes of tilt ration, but T 
shall deal here very briefly with the process of 
filtration adopted in the Calcutta Water Works at 
Phalta. .1 he filtering arrangements in this second 
city of the hnipirc arc one of the best of its kind in 
the east. 

The raw water pumped from the river first 
passes over blocks of alum suspended from cranes, 
and then flows into settling tanks for deposition of 
silt. 1 ho water then gradually passes on to a large 


tank known as tin* Kew Storage Tank. From this 
tank the water finally flows into the filter-beds for 
filtration. The filtered water is now collected in a 
collecting well from which it is pumped into the 
mains for the supply in the city. This is the open 
filter arrangement, and naturally apart from its many 
advantages and beneficial effects on the purity of 
water it is associated also with all its evils in the 
tropics. Conditions of filtration become complicated 
due particularly to its present situation at Phalta and 
to the climatic conditions of Caleutta. The trouble is 
inevitable and starts from the ground layer of 
organisms. This layer is known as “Schmufzderke” 
by the German investigators, or the “vital layer”. 
This slimy layer is formed of bacteria, minute blue- 
green algae or fungal bodies and particles of clay 
strained out of water in close proximity to the sur- 
face of the sand. The accumulation of undesirable 
organisms in this spreading mat fends to clog the 
filter resulting in a rapid loss of head. It also produ- 
ces conditions conducive to the growth of algae* 
which flourish luxuriantly in the water of the filter- 
beds already surcharged with dissolved salts as it 
overflows from the settling tanks into the filter beds. 
Algal and fungal spores settling on the suitable 
substratum of “Kchmitzdecke” rapidly develop. 
Plankton algae are predominant in some of tin* bods 
in their early stages. But when these ephimerals 
disappear filamentous members chiefly Tribnnrnnt 
bombycimnn ( 'htdophorn crispafn , Ilydrodictynn 
rclicifhthiiit gain the upper hand. At first these* 
larger algae* grow on the bottom layer e>f the* liltcr- 
beds, but soon due* to gases caught up in their 
int(*rstie.es they are* lifte*d up, and finally fle>at e>n the 
surface* of the* water as dense mass of vegetation. 
Such vegetable growth leads to the* development of 
lower animal organisms. Such a mass of vegetation 
then sustains myriads of Protozoa, Rotifers, Crusta- 
cea, Bryozoa and Spongidae, by offering fe>e>d and 
shelter. Thus encroaching upon the filter-beds the 
zoo-algal growth causes fissures in the vital layer, 
which affect the filtering operation and present 
considerable chances of bocteria passing through 
the filter-beds and finally finding access to the taps, 
if perchance they remain alive during their sojourn. 
Such vegetable and animal growths arc also respon- 
sible to the offensive vegetable odour caused by 
colloidal vegetable matter. This unpleasant vege- 
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tabic? odour varies at different seasons. It may be 
mentioned hen* that alum treated water is more 
subject to organic growths. Sueh water, although 
it may be bactoriologieally free; cither with or without 
chemical treatment, is not unsuitable for the develop- 
ment inside the conduit pipes of sueh organisms as 
Iron bacteria namely Lvptofhri.r oihmtra, ( 'hnhthrir 
sp. t (lullronella sp. and Anri fa sp. These iron 
bacteria by their ehemieosynthetie activities can 
live in darkness inside the underground iron pipes. 
Other organisms, as my examination of tap waters 
from different parts of the city in 1020 reveals, an* 
Protococeus viridis, Chlorella vulgaris, Synedra 
a Hi n is (Diatom). U(*eently the discovery of 
Carvospongilla lapidnsa choking up the intake 
pipe of the Dacca municipal water works is to my 
opinion dm* mainly to the biological nature of the 
water passing through the pipe. 

Tin* biological condition of the water from the 
stage of raw river water as pumped into the settling 
tanks up to its (inul stage as it comes out of taps 
requires investigation. Sporadic biological examina- 
tion alone is not likely to lead to any tangible result. 
No speedy remedy for the betterment of the water 
can be suggested. Continental investigators of water 
works also confirm my views to a large extent. For 
tin* control of undesirable organic growth of such 
a large water work as of this city, co-operation of a 
trained band of workers composed of biologists, 
(algologist, protozoologist, bacteriologist), chemists. 
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physico-chemists and engineers is imperative. Such a 
band of workers will investigate the daily conditions 
of water as it is pumped into the settling tanks, to 
the filter-beds, to tin* overhead and underground 
storage reservoirs, then to the mains and branch 
conduit pipes, and finally to the taps at different parts 
of the* city. If during their examination anything 
doubtful is found out, immediate steps for its remedy 
may be suggested. Contamination in the pipes, or 
putrefaction in the settling tanks, filter-beds or 
storage reservoirs can then be easily detected. Such 
a board of team workers more or less control nearly 
all the large water works in the Kuropean and 
American continents. In Knglaml then* is a board 
of water purification under the title of Water Pollu- 
tion Research Hoard (London). This board along 
with its other activities, publishes monthly resume 
of a large number of papers embodying valuable 
results of various investigators of the water-works 
throughout tin* world. In consideration of the safety 
of such a huge population of this premier city, where 
the supply of even about 55 million gallons of water 
is considered insufficient, it is essential that a board of 
team workers should be formed to take up the 
investigation as early as possible, for the benefit, of 
the ratepayers. Criticisms, speculations, meetings, 
and stray examinations are but temporary) measures 
which, tin* author of this) note believes, will have 
very little lasting effect upon improving the quality 
of water supplied. 
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Obituary 

Prof. Gcincsh Prasad : Mis Life & Work. 


Professor (i;i nc-,li I’junhI, who (lied iit Agr.i on 
the 91 h March, 19.’J5, was the pioneer of modem 
mathematical researches in India, and was generally 
recognized to be the foremost Indian mathematician 
of bis time. He hud gone to' Agra to attend a meeting 
of the Executive Council of the Agra University, 
and while the meeting was still going on, he resumed 
his seat after having made a short speech, and had 
a sudden attack of a violent type of cerebral hemorr- 
hage. 1 le expired within five hours in the Thomson 
Hospital, to which he had been re- 
moved. Thus after a very busy and 
active life,liedied literally in harness. 

Born at Ballia, a town in the 
eastern part of the United Pro- 
vinces of Agra and Oiulh, on Novem- 
ber 15, 18Tb, Dr. Ganesh Prasad 
came from a middle class family, 
his father, Bnbu Ram Gopal Sinhn, 
having been a Kannnyo in the 
Government service. After passing 
in 1891 the Entrance Examination 
of the Calcutta University in the 
first division, he joined the Muir 
Central College, Allahabad, and 
graduated with First Hass Honours in Mathematics 
in 1895, standing first in order of merit in the 
University. While in the B. A. classes, he was attending 
Honours courses both in mathematics and physics 
simultaneously, and was very keen to take the exami- 
nation in both these subjects ; but the university 
rules being against it, be finally decided to appear 
for mathematics only, an important factor in this 
selection being, as he told me later on the great 
admiration and devotion he always had for the late 
Professor Homersham Cox, his teacher of mathe- 
matics. 

Having passed the M. A. Examination from the 
Universities of Calcutta and Allahabad, he made up 
his mind to take the D.Sc. degree which could, in 


those days, be secured on the result of a written 
examination, the supplication of a thesis not being 
compulsory, ns at present. The University, although 
it had formally instituted the I). Sr. degree, had 
not laid down till then tin* necessary rules and 
regulations, and the application Dr. Ganesh Prasad 
made did not receive a quick response. But as a 
result of repeated reminders the University had to 
arrange for the examination rather abruptly 
and he got. only about a month’s time for prepara- 
tions. But though no definite stand- 
ard of the D.Sc. Examination was 
set up by the University authorities 
he resolutely went in for it, and came 
out successful in 1898, thus being 
the first D. Sc. of the Allahabad 
l University. 

It was really at this stage that 
the research career of Dr. Ganesh 
Prasad began. He wrote 1 a short 
note on potentials, quoted by Routh 
in the soeonu volume of his Analy- 
tical Statics (p. l‘2t>). Awarded by 
the Government of India a foreign 
scholarship, lie proceeded for ad- 
vanced studies to Cambridge, where lie obtained 
the? Mathematical Tripos. While* at Cambridge, 

among others he came in contact specially with 
Prof. Hobson who alone* of all the Cambridge 
mathematicians exercised a definite influence 

upon him, and, as a matter of fact, was instru- 
mental in turning him to the line he chose for his 
mathematical activities. Like Hobson, though on 
a much smaller scale, he* at first started with 
Applied Mathematics consisting chiefly of potential 
theory and spherical harmonics, but gradually turned 
to the theory of Functions of a Real Variable. 
From Cambridge Prasad went to Gottingen ; there 
he worked under the late Prof. Felix Klein who 
communicated his long memoir entitled 'Constitution 
of Matter and Analytical theories of Heat,' to the 
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Royal Society of Sciences of Gottingen. He also 
came in contact with Herr Hilbert who made en- 
quiries about him when I happened to meet him at 
his place in 1930. In his talks, Prasad would 
enthusiastically refer to Klein and Hilbert, some- 
times applying to the former the epithet of Prince of 
Mathematicians. After a sojourn of about four years 
in Europe, he came back to India with a high repu- 
tation as a mathematical scholar. This did not fail 
to attract the notice of the educational authorities in 
India, and he was appointed a temporary professor of 
mathematics at the Muir (Vntral Colic ‘ge, Allahabad. 
Soon he was made permanent and posted in the 
Queen's College, Benares, in the Provincial Educa- 
tional Service. It may be* mentioned in this 
connection that tin* fact that, at this time*, another 
man with just an ordinary tripos qualification was 
given a higher post and that Dr. Prasad's claims 
were unjustly overlooked, caused bitterness in the 
minds of his friends and admirers. 

These were the days when sea-voyages and 
sojourn in Europe were not sanctioned by society, 
which was mainly orthodox and went so far as to 
outcaste the unfortunate traveller who ‘crossed the 
waters'. On his return to India, Dr. Prasad was 
accordingly received coldly by his cast emeu and 
threatened with social ostracism. To a sensitive man 
like him, this was enough to leave a permanent effect 
in his mind, and, in fact, many of his later-day idio- 
syneracies owe their origin to these events. On the 
one hand, there developed in him a very indifferent, 
almost defiant, attitude towards the high educational 
authorities, and on the other, he became almost a 
recluse, avoiding and shunning all societies and 
social functions. As a result lie gained such a dock- 
like regularity in all he did that it was said of him 
that he reached the college so punctually that his 
arrival there would indicate that it was time for the 
bell to go. 

In 1914 in the Calcutta I diversity, the Ghosh 
Chair of Applied Mathematics was created, and 
Dr. Ganesh Prasad was appointed its first Professor. 
Here he found ample leisure, facilities and encourage- 
ment to devote himself heart and soul to the study 
of mathematics, and soon created an active school of 
mathematical research. 

. After the establishment of the Benares Hindu 


University in 1918, Pandit Madan Mohan Malaviya 
prevailed upon him to be its first Principal, and 
Professor of mathematics. He threw himself heart 
and soul into the affairs of the University : lie* was 
no longer a mere professor and a recluse, but became 
an active University politician. Inspite of tin* 
distractions due to the arduous duties of a principal 
and the busy life of a University politician, Ik* found 
time, and had the energy, to continue his mathe- 
matical work in the nights. 

Dr. Ganesh Prasad was intimately connected with 
the Calcutta Mathematical Society for a long time, 
and was at the time of his death its President. He 
established in 1918 the Mathematical Society at 
Benares, of which Ik* was elected later on the Life- 
President. Here he had to guide a number of 
students in mathematical investigations, and had 
to work hard, wlmt with his duties in the I 'niversity 
and what with the directions he had to give to his 
scholars. We can, therefore, well imagine what a 
strenuous life lie had at this time. The result was 
that it largely told on his health. After two years, 
therefore, lie had to give up the office of the Honorary 
Principalship but continued there as Professor for 
another three* years. On account of souk* differences 
with the University authorities he tendered his re- 
signation from the Professorship in 1923, and went, 
back to Calcutta as Hardinge Professor of Higher 
Mathematics. This is a chair for pure mathematics 
and had been occupied before him by A. It. 
Forsyth, W. II. Young and Cullis. He held this post 
till the day of his death. 

Before passing on to the contribution of Dr. 
Ganesh Prasad in mathematics, it may be worth 
while to refer briefly to some aspects of his life. A 
most remarkable feature about him was his extra- 
ordinary memory. He would never forgot the name 
and details of a person whom he might have met 
casually for a few minutes. Whilst he was the 
Principal of the (Vntral Hindu College, he recognised 
all the students, numbering more than a thousand, 
and remembered not only their names but also many 
minute details about them which he* might have had 
gathered by meeting them only once, at the time of 
their admission. He had an almost incredible capacity 
for doing hard work and his life was so plain and 
austere that in certain respects it might well be 
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regardeel as that, of nil asee*tie\ I have* scon him 
sleeping on a cot, knitted with iron wires, with 
newspaper sheets in place of a mattress and books 
serving as pillows ; li is diet too was extremely 
simple. 

Though I)r. (xanesh Prasad lost, his wife* in early 
youth, he never married again inspite of the many 
solicitations and requests made by his relatives. 
The only issue of his marriage was a daughter who 
too died before she attained a marriageable ago. He 
had thus no family of his own, but took much inte- 
rest, at least in later years, in his nephew, niece, and 
step-brother. 

Apart from scholarly pursuits, (innosh Prasad 
had little interest in any other activity, (lames and 
sports, entertainment* and amusements, had no 
attraction for him. He was a voracious reader, 
which, coupled with his remarkable memory, made 
him a truly versatile scholar. He was a good scholar 
of Persian, spoke Herman fluently, and knew Drench 
and Italian. An early hobby of his was the study 
of history, and his recreation in later days was the 
reading of novels and short stories, particularly 
detective stories. He was a brilliant conversa- 
tionalist, and his talk was full of subtle humour. 

Perhaps the most remarkable feature about 
(lanesh Prasad was the attachment and personal 
bond that subsisted between him and his pupils. As 
was repeatedly remarked by various speakers in the 
meeting of tin* citizens of Allahabad, assembled to 
mourn his death, he always won aileetion and admira- 
tion of his pupils and wonderfully succeeded in 
creating enthusiasm for the subject be taught. Kind 
and helpful to bis pupils, he was a source of great 
inspiration to them. Then* are cases in which 
some of his most brilliant pupils gave up their idea 
of trying for more lucrative professions, and, just for 
his inspiring personality, decided to adopt a mathe- 
matical career. I lmd been his pupil and, later on, 
his colleague on tin; staff of the Benares Hindu 
University, and be gave me the privilege of being 
one of those who were most intimately connected 
with him, and I may be allowed to say that there 
was something indescribable in him, which drew at 
once the affection and the entire? confidence of his 
pupils in a manner such as no other teacher, so far 
as I am aware, had ever enjoyed before. lie produced 


(juite a large number of students, now spread through- 
out the length and breadth of northern India. 

The extra mathematical activities of Gancsh Prasad 
consisted chiefly in University affairs, in which he 
always took a very active part, lit? was connected 
with almost all the Universities of northern India, and 
served on the Executive Domicil of a number of 
them. As could but be expected from a man of such 
varied experience and wide activity, he showed 
amazing knowledge of the work and procedure of the 
University affairs. In discussions, in which he 
seldom missed taking part, he was outspoken and 
straightforward, and showed great courage and 
independence of mind on many an occasion, lie 
was a man of strong convictions, and whatever be 
thought right lie would not shrink to tight, for, or 
advocate, even in the face of formidable opposition, 
lie represented the Allahabad University in the 
Provincial Legislative Domicil for three years, and 
was always a force to reckon with, lie was a power- 
ful supporter of tin* scheme of the Agra l ni versify, 
which came into existence* in 1930. 

( lanesh Prasad published a fairly large* number 
of notes, papers and memoirs. His work can be* 
roughly classified in three* groups. The first group 
consists of papers on Applied Mathematics, generally 
potential theory, in which lu* skilfully employed his 
knowledge* of the* the*ory of functions e>f a real 
variable*. The writers previous to him had not 
eemsieleml the ease's in whiedi, under special circums- 
tances, the* differential co-efficients cither became 
infinite or did not exist. Such eases were caredully 
e'nnsielcreel by Prasad. As an important e'ontribution 
of this group may be* mentione*el bis memoir entitle*!, 
‘7 'oasfUatioa of 'Matter and Analytical theories of 
Heal ”, published by the Royal Society e>f Science's of 
Gottingen (1903). 

The second group consists of papers e>n the the*e>ry 
of a real variable* proper, mainly on hoarier Series. 
This eemstitut<*d the bulk of his work. He based 
most of his we>rk on a special type of functions 
having discontinuities of the second kind. The 
function f(t) = * (/) ce>s y> (/), in which * (/) is limited 
or unlimited, but monotone*, and y ( t ) is monotone in 
the? neighbourhood of origin and tends to infinity as 
I tends to zero, served throughout as his unfailing 
weapon which ho skilfully employed almost every- 
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whore. lie wrote* a long paper on the functional 
nature of 0 in the Mean Value Theorem of the 
differential eaten! ns ( Bulletin Cal. Math. Soc. 
20, 1928) 

The third group of his papers consists of those 
on spherical harmonies chioHv on Legendre's function 
and scries. Here too, he employed his favourite 
function f (t). He had planned a long memoir on the? 
“ Expansion of Zero" which he had promised to 
contribute* to the* newly constituted National Insti- 
tute of Sciences, India, but death took him away 
before 1 he could complete it. 

Ganosli Prasad wrote two elementary text books 
on Differential and Integral ( 'aim I ns, and a number 
of books on higher mathematics and on the lives of 
some mathematicians. Two volumes of his book, 

. util led “Some great Mathematicians have already 
come out. At the time of his death he was busy in 
writing the third volume, in particular tin* chapter 
on Volterra, about whom he enquired several things 
from me a day previous to his death. The following 
is a list of the books on higher mathematics, publish- 
ed by Prasad : — 

(1) Partial Differential Equations of Mr/ thr- 
oat lira I Physics. 

(2) An Introduction to Elliptic Functions anti 
Higher Transcendent fa Is. 
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(2) St.r hectares on recent researches in the 
Theory of Fonricr Series. 

( 4) S/m hertnres on cereal reset t rehes a boat the 
Mean Vttlnc Theorem. 

(o) A Treatise on Spherical Harnamics ant! 
the Functions of Hesse! ant! Lame , pttrl I <('• II. 

His book ''Fundamental theorems of the Functions 
t>f tt ('omplc.r Variable” was passing through the 
press when lie died. Of the above books, those* on 
Fourier's Series and Spherical Harmonics seem to 
have been popular. His presidential address on 
‘ Mttfhrmaf/cttl Hesearch in the last tnentg years." 
delivered in 1920 before the Benares Mathematical 
Society, is a beautiful document of the most impor- 
tant advances in mathematical knowledge during 
that period ; this has been translated into German 
by I)r. F. Lange (Walter do Gruytor A: Co., Berlin). 
Two of his other presidential addresses, ri\ “ On the 
Fit net ions and Seeds of a Malhema/icttl Society" t 
delivered before the* Benares Math. Soc. in 1919, and 
the one delivered before the Calcutta Math. Soc. 
(( bmmcnntra/ion Volume 20, pp. 101-108) arc.* highly 
interesting, the former being very informative and 
the latter, in which ho discusses tin* question, "trhy 
teas the organ t \atinn of ntalhcmatiml research in 
India so inordinately delayed?" quite thought-provo- 
king. 

/>’. A r . Prasad. 
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Thr* ri|>:iri;m tract* of tin* mighty rivers of India 
an 1 sometimes Mibjcct to erosion on a very large scale. 
Many prosperous cities and centres of po]mlation 
in diiVorent parts of India have been washed away 
by rivers. The classic examples are furnished by 
the city of llastinapur, the scene of the incidents 
recorded in the Mahabharata which, according 
to the testimonies of the Puranas, was washed away 
by the (iange>. A large part of the old Pataliputra 
was also washed away by the (ranges. It is also 
supposed that Cragpnr, the old capital of the Pa lid y a 
kings of South India, was washed away by t\ie 
Kaveri. Probably no parts of India have suffered 
more from erosion than tin- riparian tracts of the 
Indus and tin* (ranges, particularly near about the 
lower (binges. In this area whole cities and districts 
have been washed away by erosion of the main 
streams, carrying the water of the (hinges, the 
Rramhaputra, and limit* various branches. For the 
last several years two small country towns, Serajgunja 
and Xoakhali, have been in constant danger of being 
washed away. As a result of persistent public 
agitation, some protective measures were undertaken, 
which have saved the town of Serajgunja. In Xoa- 
khali, the Municipality has undertaken stunt 1 protec- 
tive works, and from the latest press reports it 
appears that this town too is out of danger. 

The methods generally used in these* works as 
well as in other parts of India, do not appear to be 
very up to date. In America the river Mississippi 
is notorious for its eroding activities. The American 
engineers have found that the best remedy is 
to make the river rebuild its own banks. The 
method usually followed is to construct several 
parallel obstructions made of wicker work at right 
angles to the bank, the free ends being fixed to 
steamers in the midstream. Due to these obstruc- 
tions, water slows down, and tin* earth loosened from 
the bank cannot be carried away far. It settles 
down then* ami reforms the bank. In this way the 
dangerous bends and loops which are generally 
subject to strong erosion hy the river are straightened 
out. From tin; press report it appears that a similar 


method has been adopted in constructing a bmuUt at 
Xoakhali. The bmitlh is built with bamboo mattress 
placed along the bank in three successive steps, and 
the intervening place is being filled with bricks. The. 
process which was tried with success last year when 
the mosque was about to be eroded is expected 
to In* very effective in arresting the surface 
erosion. It is noteworthy that there has been no 
progress of the erosion in those places when* cons- 
truction of the htntt/h has been completed. The total 
length of the bmtrih is 500 feet. 

* * * * 

The Report- of the Secretary to the High Commi- 
ssioner for India, London, Education Department, 
and the High ( •ommissioneCs observations thereon, 
have recently been published, and are both informa- 
tive and interesting. The Report gives copious in- 
formations regarding the life and achievements of 
the Indian students in (treat Britain. The record 
of academic successes of Indian students in British 
universities has been quite good. Among the degrees 
and distinctions secured an* 2 Doctors of Science, .‘17 
Doctors of Philosophy, (> Memberships of the Royal 
College of Physicians, London, and (I Fellowships 
of the Royal College of Surgeons. At Cambridge 
Mr. Adarkar won the Adam Smith Prize, and 
Mr. Pcndse the Rayleigh Prize. The general 
standard of the students coming from India also 
shows an improvement. Of the (>l() candidates 
who applied for admission through this department, 
about 75 per cent, were graduates, and tin* majority 
of the remainder had at least passed the Inter- 
mediate Examination. The number of women 
students is steadily increasing. In the year under 
review there were about 70 students in British 
universities and colleges, the majority of whom 
studied medicine and education. As regards tile 
arrangement for practical training in factories and 
workshops, it appears that there has been no 
reluctance on the part of the industrial firms to 
grant facilities except in eases where secret pro- 
cesses, severe trade competitions, or trade union 
regulations, were involved. 
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The Report raises some important questions to 
which all young men proposing to go to Great 
Britain as students in near future, and specially 
their parents and guardians, must pay careful atten- 
tion. The lirst question relates to the kind of 
students who ought to go abroad for training. 
About 2,000 students remain in foreign countries 
every year, and it is more than possible that for many 
of them it is a mere waste* of time and money. It 
is, therefore, desirable that there should grow a 
sound and strong public opinion in this country 
that the young Indian student can best serve his 
interests by staying in his own country, unless and 
until there is a real need tor him to go abroad 
for further study or training, or for intellectual 
stimulus. Next comes the question of financial 
responsibility. The High < Commissioner says in this 
connection, “There docs not seem to be sufficient 
appreciation by parents and guardians in India of 
the suffering and hardship indicted on students who 
an* sent out to foreign countries without adequate 
financial provision for their maintenance.” During 
the year covered by the report, no less than twenty 
three* students had to be repatriated by the* High 
Commissioner while* lil'ty three received financial 
assistance from tin* Indian Students Loan Fund 
Committee. Tin* number of students who needed 
help but did not seek it from the office, must have 
been much larger. Finally comes the* most serious 
problem of all, the problem of unemployment. 
“Faeli year a large number of Indian students, 
equipped with excellent, and in many eases excep- 
tional qualifications, return home. For the restricted 
openings in the Government service? or in private 
enterprise, they have to compete with the enormous 
number of students who have stayed at home and 
have graduated in nil Faculties at the Indian 
Tniversities.” But, then, this is only a part .of a far 

greater problem. 

* * * * 

The annual report of the Patent Office shows 
that the number of inventions in India has steadily 
increased, and that, of 1,007 applications filed, 341 
originated in this country, 129 being to the credit 
of Bengal. 

The current year shows a marked increase in the 
number of applications for patents relating to 
electrical industries. Compared to the previous 


year, the increase has been over 70 per eent. The 
largest number of inventions is in the field of elect ri- 
eity, of whieh ineandeseent lamps and discharge 
tubes claim the highest number of applications. 

The number of agricultural inventions is slightly 
larger than that of the last year. Indian inventors 
directed their attention mostly to the construction of 
small implements by the modern method of welding 
so as to avoid the loss of material occasioned in the 
older processes of drop-stamping and forging. They 
were also engaged in inventing portable sowing 
devices which enable seeds to be sewn in rows at a 
suitable distance apart. Most of the inventors' 
of water-raising appliances for agricultural purposes 
belong to the Punjab, and their object was generally 
to improve* on flu* gear arrangements for Persian 
wheels driven by manual or animal power. 

Although the number of tea inventions sought 
to be protected in 193-1 was slightly lower than in 
the previous year, it is interesting to note that half 
this number originated in India, the activities in this 
held being largely confined to the invention of various 
processes the green tea leaf undergoes before it turns 
black and crisp. Refrigerating machines also claim 
an increase in inventions, A large number of applica- 
tions related to improved designs of domestic refri- 
gerators, in which refrigeration is caused by inter- 
mittent absorption and expulsion of a refrigerating 
substance by an absorbent. The object of these* 
inventions was to cause a relatively more ellieient 
cycle of absorption and expulsion. Some inventors 
were concerned with improvements in methods of 
preparing and storing liquid and solid carbon 
dioxide. An inventor was engaged in the manufacture 
of solid carbon dioxide, speed of production and 
density being the desired objectives. The 
inventor stated that the increase in the density of 
solid carbon dioxide, obtained by increasing the 
pressure of tin* liquefied gas inside* the container, 
is accompanied by a corresponding increase in the 
time* for solidification, lb* accordingly devised a 
method whereby this difficulty can be avoided, and 
very dense ‘dry ice’ (as solid carbon dioxide is 
popularly called) obtained in a comparatively short 
time. 

* * * * 

In any scheme of education that imparted to girls 
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must necessarily form :in important part. Wo so 
often find in India cultural and social discord 
between the two sexes, but this can be to a very 
great extent lessened, if girls are educated, for, an 
educated mother is the best guarantee of the educa- 
tion of her children. 

Again, there is no doubt that the progress of 
education of a nation depends largely on an adequate 
supply of lady teachers. Women are, by general 
consent, the best teachers for children. In India, 
however, it is very unfortunate that their number 
is too small, the figure being that only about 
one in four of even the girls’ primary schools has a 
woman teacher. The total number of lady teachers 
was only (>,4l>9 in 1931-32, of which 1, 239 were 
trained hands. 

It is, however, refreshing to note that the educa- 
tion of girls has been of late engaging greater and 
more careful attention both from the public and the 
authorities concerned. It is also very hopeful 
to find that guardians and parents are more and more 
realizing the advisability of educating their girls as 
well as their boys with the result that today we find 
a definite increase in the number of educational 
institutions of women, and also of the students 
reading in these. A decade ago, there were oidy 
about 250 women studying for higher degree's in 
Bengal, and today this number has gone up to 1,000. 
As against 1,000 at high schools in 1922, there were 
more than 1,000 in 1933. Corresponding figures 
for secondary and primary stage's reveal proportionate 
increases. 

* * * * 

Though the above figures all relate to Bengal, 
in all other forward provinces, there has been a 
similar progress in the education of girls. All this 
is very encouraging, and bids fare to entertaining 
high hopes about the future education in this country. 
But our educational authorities must not rest here. 
That there has been already some progress is just 
the reason that it must go on. There is, however, 
n great need for systematic co-ordination and control 
so that the growth may not be haphazard and may 
yield the maximum possible results. It, is to bo 
hoped that female education in this country will 
progress, with greater public co-operation, based on 
an understanding of the importance of education for 


women, more rapidly and on better lines than it has 
hitherto done. 

* * * * * 

For sometime past the Calcutta l T niversitv autho- 
rities have been contemplating a revision of the 
Matriculation Examination regulations. They now 
want to abolish the restriction of age, make vernacu- 
lar the medium of instruction and examination for 
all subjects except English, and to provide a 
training in technical and vocational subjects, which 
is so urgently called for in view of the growing 
unemployment among the* University graduates. 
They, therefore, after a great deal of delibera- 
tions, submitted to the* Government for sanction 
the report containing these recommendations. 
As a result of a good deal of correspondence 
and a number of conferences held subsequently, a 
large measure of agreement was reached between 
the* University and the Government. Finally in Dec. 
1931, the Calcutta University Senate appointed a 
committee to go through the whole scheme again in 
the light of these discussions. The revised regula- 
tions with detailed syllabuses were submitted to the 
Government for their final approval in Sept. 1932. 

The final scheme was considered in August, 1934, 
by the representatives * if the Government of Bengal 
and Assam, and of the Calcutta University. The 
revised regulations emerging out of their deliberations 
have* been accepted in tin* main both by the Univer- 
sity and the Government. According to this revised 
scheme, history and geography shall henceforth 
cease to be optional, and become compulsory, elemen- 
tary science shall form a part of the regular syllabus, 
and vernacular shall be the medium of instruction 
and examination of all subjects, except English. The 
teaching of English will not suffer on this account, 
for necessary safeguards have been made to maintain 
the standard of the subject. The date from which 
the new scheme will conic into effect will be settled 
by the University in consultation with the Govern- 
ment, as early as possible. 

The Budget Estimates of the Calcutta University 
for the current academic year, show that though its 
income is Rs. 24,54,797 the expenditure is Rs. 
27, 24, 890, so that there is a deficit of Rs. 2,70,123 
which will, therefore, have to be met from the 
opening balance of Rs. 3,38,752. In presenting the 
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Budget lit i mates at a special meeting of the Senate 
on June 29, 1935, Mr. Kama Prasad Mookerjee, the 
President of the Board of Accounts, explained that 
this deficit was due to a reduced Government 
grant. The existing financial arrangements of the 
University with the Government lay down that 
whenever the University's Pee Fund exceeded Rs. 
11,72,000 the Govt, grant of Rs. 3,00,000 would be 
reduced by half the surplus of the income over that 
figure. The deficit referred to above is due to a 
reduction in the Government grant on account 
of an increase of the University’s Fee Fund. 
Mr. Rama IVasad Mookerjee deprecated the 
attitude of the Government in the matter. But lie 
hoped and trusted that the question of the review 
of the whole position would be taken up and solved 
before the end of the current year, and that the 
University finances would be made more stable and 
satisfactory. Mr. Syama Prasad Mookerjee in 
endorsing the suggestion for the modification of the 
existing arrangement said that they wanted to 
proceed from progress to progress, but were held 
up for want of money. He, however, hoped that a 
satisfactory solution would bo arrived at. 

* * * * 

Every archaeological discovery is bound to be in- 
teresting, specially when it throws a new light on 
any tiling ancient, or leads to an evidence of added 
grandeur, prosperity, or culture of the* old order. 
From time to time excavations at Pataliputra lead 
to such discoveries, and the latest is given in a press 
report which says that a huge wooden drain has boon 
unearthed there. Tf the report be true, as we hope it 
is, this is sure to “throw a flood of light on the plan of 
the ancient city.” We reproduce below the full report 
as it ap|>eared in the press : — “An archaeological dis- 
covery of some importance has been made in the 
course of certain excavations which are in progress 
near the road leading from Dargah Arzani to the old 
distillery near Kumhrar in Patna City. The new 
discovery appears to bo a wooden drain of huge 
proportions which may throw a flood of light on the 
plan of the ancient city. So far about twenty-five 
feet of this drain has been exposed by the archaeo- 
logical department. In spite of the centuries which 
have rolled by, the construction is wonderfully 
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preserved. The drain consists of huge beams and 
planks joined together and kepi in position by 
wooden pegs and iron nails. It is surmised that 
the drain was intended to discharge the surplus 
waters from the city into a vast diteli specially 
constructed and embanked with masonry works, the 
remains of which were discovered at Bnlandibagh 
by the late Mr. P. U. Mnkherjee of the Archaeologi- 
cal Department. It is almost certain that the** 
wooden drain now brought to light is part of tin* 
drainage scheme of the ancient city, which is seen 
(‘very year on the bank of the Ganges at Sullaiiganj, 
when the river is low, and another portion of which 
was unearthed some time ago underneath the ancient 
pullisadc at Bnlandibagh.^ 

* * * * 

The Astronomical Observatory of the Oxford 
University lias acquired a new telescope for solar 
observation. The most important feature about the 
telescope is that its lens has an aperture of 12 1 
inches, and a focal length of 73 feet is made entirely 
of fused stltcrt , Fused silica has almost no co-efficient 
of expansion, hence* the telescope will be free from 
many defects from which ordinary glass telescopes 
sutler. Further, glass cuts oil* light considerably in 
the ultraviolet and almost completely from A 3000 
A. U, but fused silica is transparent right up to A 
J900 A. Units. The superiority of fused silica for 
photographing the ultraviolet is, however, counter- 
balanced by the* fact that, ozone present in the earth’s 
atmosphere cuts off all light beyond A 2900. Prof. 
Sir Arthur Eddington who delivered the opening 
address on “Physics of the Sun” expressed the view 
that the new telescope would bring to light much 
further information about the sun than has hitherto 
been possible. 

* * * * 

S. V. Frieson from Prof. Siegbalm’s laboratory 
at Upsala, Sweden, reports in Mature, dune 22, lHHo, 
a new determination of the electrical charge on the 
electron from measurements of electron diffraction 
by an etched galena crystal giving rise to cross-gra- 
ting diffraction patterns. They get the value 4.799 ± 
*010 X10“ 10 e . s. units for this fundamental quantity. 
This is rather different from the. value 4* 7 70 ±’005 
given by Millikan. 
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The role of the nucleolus in the pollen mother cells 

of Hibiscus mutabilis Linn. 

Tn :i recent paper (('ytotny/a, 6\ No. 2-.T ; .T20“ 
d2N)(j. I\ Mazumelnr ami R. M. Datta describ'd 
some interesting details regarding flic behaviour of 
the nucleolus in the pollen mother cells of Ilitnsens 
mahdntis Linn. In this material they showed that 
the nueleolus gives out buds freely in the prophase 
stage and the ehrmnatieity of the spireme thread is 
gradually increased as these buds subseepiently get 
fragmented. When the spireme is fully organized, 
no budding is seen any more and the nucleolus is 
seen to be vacuolate at the synizetie stage due to 
loss of material from its body. They concluded that 
the nucleolus has a function in tin* lib* cycle of the 
4 *ell, and in this ease it contributes chromatin to the 
developing spireme. They, however, could not 
agree with Darlington that the nucleolus has no 
function in the life of tin* cell (I)arlington-f '//rww/o- 
sumes and plant Rreediny , Mae Millan (t Co., London, 
1M2 ; and Recent ad ranees in (' ytoloyy . J. A: A. 
Churchill, London, 10M2). 

(i. .1/. 

Gyromagnetic Effect of Ferro-magnetic Substances 

The May number of Indian Journal of Physics 
presents full details of the researches carried out 
by I). P. Ray Chaiidhuri on gyromagnetic effect of 
some ferro-magnetie compounds. It comprises the 
gyromagnetic tests of Le* 3 () 4 and FejOg and fe*rrites 
of Ni, Mn, (-a and Zn. The resonance method of Lins- 
tc-in and de Haas was followed on account of rather 
low susceptibilities of the substances. The apparatus 
was arranged closely in the line of Siicksmith (Proc. 
Roy. Soe. A. PJN, 27li, I MO) in his measure- 
ments on paramagnetic substances, to secure large 
resonance amplitudes. The results incorporated in 
the paper show the \l values to be 1*02, V02, 1‘0‘d, 
r03 and TO l m e for l 4 V a () 4 , and Fe a () s and ferrites 
of Ni, Mn, On and Zn respectively with a total pro- 
bable* error of 2 % . 


Tin* above values of the gyromagnetic ratio, 
obtained by Ray Chaiidluiri, show a distinct diver- 
gence though small in magnitude from the orthodox 
value of ///, e, generally accepted by tin* Lnglish school 
of workers. The higher values of R, />,. slightly 
lower values of g, Landc splitting factor, from its 
absolute value 2 for spinning electrons, correspond, 
however, with tin* results of American authors. 

'The American workers, chiefly, S. J. and L. d. II. 
Unmet have investigated both tin- direct and tin* 
inverse* effect fur ferro-magnetie metals and alloys, 
and have noticed remarkable agreement between the 
results obtained in the two types of experiments, tin* 
menu value of R for all materials examined being of 
the order of 1 ’().") m e, with a probable error not ex- 
ceeding 1 

The latest results obtained by Lnglish workers, 
ehiclly, ( buttock, Rates and Siicksmith, on the other 
hand, indicate that the value of R always agrees 
with the theoretical value m e, the divergence 
being less than 1 which is within the estimated 
probable error. In certain measurements by ttucks- 
initli ( Pro. Roy. Sor. A. 1 OS, MS, 1925 ) 
e. r/., with Cobalt. and Magnetite powders, tin* diver- 
gence is somewhat large, though the author is of 
opinion that it falls within tin* range* of probable 
error. 

Ray Chaiidhuri has attempted a tentative* inter- 
pretation of these slightly larger values of the* ratio 
as elue to a partial contribution of the* /-moments of 
electrons te> form-magnetism, in addition to that of 
the spinning ehvtrons. Stone-r has also shown e*Ise*- 
wliere that /-moments participate in ferro-magnetie 
phenomena, spe*cially at high temperature and near 
Curie peiint. These* compounds, therefore, oiler very 
i 1 1 teres t i ng resu 1 ts. 

Recent Researches in X-rays 
1. Soft X-rays 

Absorption experiments in the* extreme soft X-rays 
(50-200 A. II.) used to be greatly hampered for want 
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of a proper source of continuous spectrum in that 
region. The continuous spectrum is so feeble in 
that region that it is not possible to carry out reliable 
absorption measurements. This difficulty has been 
recently solved by Prof. Siogbahn and his collabora- 
tors by replacing the source of continuous spectrum 
by a ‘hot-spark’ containing copper or aluminium 
electrodes. It has been well established that these 
sparks emit a large number of spectrum lines close 
to each other in this region. The rays from the 
spark are sent through very thin lilms containing the 
substances whose* absorption have to be studied. ; At • 
the frequency when* the critical absorption begins, 
the absorption edge appears exactly as in the case • 
of continuous spectrum. In this way Manner has., 
obtained the L 2 and L? absorption edges of Alu-‘* 
minium and Magnesium whose k values are 5‘tiiVand 
3*<>ll and wave-lengths IHL'lHiA.l '. and ■•25U'25A.U. 
respectively. He has also obtained the M 5 edge^of 
selenium, having wave-length 227"7l>A.l T . and 
v/ n 4’001. He finds that the latter edge has a fine 
structure, for subsidiary edges also accompany it 
at distances of Pd, 5*3, volts. More extensive 
investigations are proceeding in which the effect of 
chemical combination on the absorption levels will be 
studied. These studies will throw much light on the 
nature of interatomic binding in chemical combina- 
tions ; because these experiments directly determine 
the small changes of energy that take place* in the 
inner levels of the atoms on account, of the various 
chemical combinations in which they take part. The 
values of the energy corresponding to these levels 
determined by this method agree with those 
extrapolated from Siegbahn’s previous work in the 
L-line spectra of A1 and Mg. 

(Sanne Zeit. fur. Physic i)i, 52 1,1335.) 

,/. I). Mnhhcrjce 

2. Interference of X-rays by single Molecules 

It was predicted long back by Debye that it is 
possible to observe the interference of X-rays from 
single molecules, but the experimental technique of 
the method has been developed during the last few 
years by Debye and his colleagues. The method 
consists in irradiating a gas or vapour with a thin 
pencil of a strong beam of X-rays, and observing 
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the resultant scattering from o small portion of 
the (jas or vapour in all dim-lions. As the mole- 
cules in a gas arc moving at random, the scattered 
rays from them will not interfere with each other. 
But the scattering, taking place from the diHerent- 
parts of the same atom, will have a constant phase 
dillcrcncc, and so there will be interference. This 
interference will give rise to a increase and fall of 
the intensity of scattered rays in various directions. 
Krom a study of these maxima and minima of intensity, 
Debye arrived at the mean distance between the 
scattering centres in the same molecule, and as these 
scattering centres arc electrons themselves, he 
succeeded in determining the space structure of many 
of the vapour molecules. Thus carbon tetrachloride 
molecule was proved tc be made up as a tetrahedron 
with the carbon atom at the centre of gravity and 
four chlorine atoms at the corners. The size of the 
tetrahedron has also been found out. All this work 
has been done during the years 1U2U-IH3I. Recently 
they have extended the same method to the aromatic, 
compounds like benzene and its derivatives. The 
benzene molecule has been shown to be in the form 
of a Hat. hexagonal ring corresponding to the original 
ideas of Kekule. This result is in variance with 
results obtained by other methods which postulated 
a puckered ring instead of a Hat one. 1 The contro- 
versy has not been given up so far. The distance 
of the carbon atoms contiguous to each other lias 
been found to be 1*12 A. I ’, by Kaiser {Phys. Zcif 
.■Iff HU, 1335). The method is very promising for it 
enables us to deal with individual molecules. In the 
case of hexaehlorohenzonc the distance between the 
carbon atoms remains the same while that between 
the chlorine atoms is 3*35 A.l\ 

./. //. Mnhhcrjc, 

Research on Shiga 

Among the schemes that will come up for discus- 
sion before the Imp. Conn. Agr. Research in its 
July meeting will be the Bombay Department of 
Agriculture scheme for research on the physiology 
and life history of the phanerogamic, parasite Slriyn . 
Members of the genus Slriyn have 1 numerous hosts 
in the family Graniinae and in India Sugarcane, 
Jowar, Maize and Rye are among their victims. In 
South Africa where the problem has become very 
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acute research has gone* along for the past quarter 
of a century and while much is now known regard- 
ing this parasite, effective control measures an* still 
being sought for. In a recent bulletin (f T n. S. Africa 
Dept . of Ayr. Sci. Dali. IL'S, 12133); Saunders lias 
completely worked out the physiology and life history 
of one of the species, Siritja In tea , adding much to 
our knowledge regarding the capacity of the parasite 
to germinate and grow in the absence of the host, 
the nature of the host substance that under circums- 
tances activates germination, the histology of pene- 
tration, nutrition of the parasite etc. Much of the 
work outlined in the Bombay scheme will thus be 
a repitition of what has been already done. 

The cultivator whose land is infested by the 
parasite is interested, however, in methods of eradica- 
tion, and Saunders finds that clean cultivation, 


eradication by hand of the* plants before they flower 
and seed, and to some extent the use of herbicides, 
sodium and calcium chlorates, arc the most effective 
methods of control. ‘No panacea* concludes Saunders 
‘for the witchweed is at hand* and in this country 
when* labour is cheap, hand eradication is perhaps 
the best method of control. Research such as is 
advocated by the Bombay scheme will achieve no- 
thing more than confirm what has been tlx* experience 
in South Africa. 

Nminder*s studies in developing St riga-vesi slant 
sorghums .seem to be very promising, however. A 
genetic study has revealed that in some crosses 
susceptibility is partially dominant and resistance 
incompletely in other crosses, further inheritance 
being nit her complex. 


Taxi (a. 
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Budget Kstimates at a special meeting of the Senate 
on rJ uno 29, 1035, Mr. Rama Prasad Mookerjee, tlu* 
President of the Board of Accounts, explained that 
this deficit was due to a reduced Government- 
grant. The existing financial arrangements of the 
I’niversity with the Government lay down that 
whenever the University’s Fee Fund exceeded Rs. 
11,72,000 the Govt, grant of Rs. 3, 00,000 would be 
reduced by half the surplus of the income over that 
figure. The deficit referred to above is due to a 
reduction in the Government grant on account 
of an increase of the University’s Fee Fund. 
Mr. Rama IVasad Mookerjee deprecated the 
attitude of the Government in the matter. But he 
hoped and trusted that the question of tin 1 review 
of the whole position would be taken up and solved 
before* tlu* end of the current year, and that the* 
University finances would he* maele* more stable and 
satisfactory. Mr. Syama Prasad Mookerjee in 
endorsing the* suggestion for the* modification of the 
existing arrangement, said that t lie»y wanted to 
prooe»eel from progress to progress, hut were lielel 
up for want of money, lie, however, hoped that a 
satisfactory solution would be* arrived at. 

* * * * 

Fvery archaeological eliscovery is bonnet lo be in- 
teresting, specially when it throws a ne*w light em 
any thing ancient, or leads to an evidence of added 
grandeur, prosperity, or culture* of the old order. 
From time to time excavations at Pataliputra lead 
to such discoveries, and the latest is givc*n in a press 
report which says that a huge wooden drain has been 
unearthed <he*rc. If the report lx* true, as we hope; it 
is, this is sure? to “throw a Hood of light on the plan e>f 
the ancient city." We reproduce below the full report 
as it sip|)cared in the press : — “An archaeological dis- 
covery of some iinportane*c has been maele in the 
course* of certain excavations which are in progress 
near the road leading from Dargah Arzani to the old 
distillery near Kundirar in Patna City. The new 
discovery appears to be; a wooden drain of huge 
proportions which may throw a flood of light on the 
plan of the ancient city. So fju* about twenty-five 
feet of this drain has been exposed by the archaeo- 
logical department. In spite of the centuries which 
have rolled by, the construction is wonderfully 


preserved. The drain consist* of huge beams and 
planks joined together and kept in position by 
wooden pegs and iron nails. It is surmised that 
the drain was intended to discharge tin* surplus 
waters from the city into a vast ditch specially 
const ructcd and embanked with masonry works, the 
remains of which wen* discovered at Rulandihagh 
by the late Mr. P. G. Mukherjee of the Areh aeologi- 
cal Department. It is almost certain that the 
wooden drain now brought to light is part of the 
drainage scheme of the ancient eitv, which is seen 
every year on the hank of the Ganges at Sultanganj, 
when the river is low, and another portion of which 
was unearthed some time ago underneath the ancient 
pallisadc at Bulandibagh." 

* * * + 

The Astronomical Observatory of the Oxford 
l niversity has acquired a new telescope for solar 
observation. The most important feature about the 
telescope is that its lens has an aperture of 1 2i 
inches, and a focal length of 73 feet is made* entirely 
of fused silica. Fused silica has almost no co-efficient, 
of expansion, hence the telescope will be free from 
many defects from which ordinary glass telescopes 
sutler. Further, glass cuts oil* light considerably in 
the ultraviolet and almost completely from A 3000 
A. l \ but fused silica is transparent right up to A 
1000 A. I nits. The superiority of fused silica for 
photographing the ultraviolet is, however, counter- 
balanced by the* fact that ozone* present- in the* earth’s 
atmosphere cuts oft* all light beyond A 2000. Prof. 
Sir Arthur Fddiugtoii who delivered tlu* opening 
address on “Physics of the* Sun” expressed the view 
that the new telescope would bring to light much 
further information about tlu* sun than lias hitherto 
been possible. 

* * * * 

S. V. Friesen from Prof. Siegbnlm’s laboratory 
at I'psaln, Sweden, reports in A 'ala re, Jane 22, /.92.J, 
a new determination of t lie* electrical charge on the 
electron from measurements of electron diffraction 
by an etched galena crystal giving rise to cross-gra- 
ting diffraction patterns. They get the value 4.79ffd= 
*010 X 10“ 10 e. s. units for this fundamental quantity. 
This is rather different from the. value 4*770^*005 
given by Millikan. 
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The role of the nucleolus in the pollen mother cells 

of Hibiscus mutabilis Linn. 

In a recent paper (f'yfnfogia, 6\ No. 2-3 ; 320" 
:>L\S)(J. 1\ Mazumdar and R. M. Datta described 
son a* interesting details regarding the behaviour of 
tin* nucleolus in tlir pollen mother cells of Hibiscus 
malabilis Linn. In this material they showed that 
the nucleolus gives out buds freely in the prophase 
stage and the ehmmatieity of the spireme thread is 
gradually increased as these buds subsequently get. 
fragmented. When tin* spireme is fully organized, 
no budding is soon any more and tlu* nucleolus is 
soon to be vacuolate at the synizetic stage* elue to 
leiss of material from its body. They concluded that 
the* nucleolus has a function in the life* cycle* of the* 
coll, and in this case* it contributes chromatin to the 
developing spireme. They, however, could ne>t 
agree with Darlington that the* nucleolus has no 
function in the life of the ce*ll (Darlington-/ 'hromo- 
somes mu! plant llrecditaj. Mae* Millan A: (\>., London, 
1032 ; and Herr at ad marcs in ( 'yfofoyy, ,}. S: A. 
Churchill, London, 1032). 

(i. M. 

Gyromagnetic Effect of Ferro-magnetic Substances 

The* May number of Indian Journal of Physics 
present* full details of the* researches carried out 
by 1). P. Ray Chaudlmri em gyromagnetic cITccfc of 
some fe*rro-inagnetie* compounds. It comprises the* 
gyromagnetic tests of Ke a () 4 and PcjOs and ferrites 
of Ni, Mil, Cu and Zn. The* re*sonancc method of Kins- 
tein and eh* Haas was followed on account of rather 
low susceptibilities of the substances. The apparatus 
was arranged closely in the line of Sucksmitli (Pror. 
Hoy. Sor. A. IJ<\ 27<>, 11130) in his measure- 
ments e>n paramagnetic substances, to secure large 
i*e*semaiice* amplitudes. The results incorporated in 
the paper show the R values to be T02, 1 ’02, T03, 
1*03 and 1 *04 m e for FcsO^ and FciO* and ferrites 
of Ni, Mn, Cu and Zn respectively with a total pro- 
bable error of 2 % . 


The above values of the gyromagnetic ratio, 
obtained by Ray ( 'hand huri, show a distinct diver- 
gence though small in magnitude from tin* orthodox 
value of w/c, generally accepted by the Knglish school 
of workers. The higher values of R, ij\. slightly 
lower values of g, Laiuh* splitting factor, from its 
absolute, value 2 for spinning electrons, correspond, 
however, with tin* results of American authors. 

The American workers, chiefly, S. J. and L. »J. II. 
Darnel Jiavc* investigated both the direct and the 
inverse* effect for ferro-magucl ic metals and alloys, 
and have noticed remarkable agreement between tin* 
results obtained in the* two types of experiments, the 
mean value of R for all materials examined being of 
tin* order of r<):> m r. with a probable error not ex- 
ceeding 1-2V 

The latest results obtained by Knglish workers, 
ehiefly, Chattoek, Rati*s and Sucksmith, on the other 
hand, indicate that the value of R always agrees 
with the theoretical value at e. the divergence 
being less than 1 which is within the estimated 
probable error. In certain measurements by Sucks- 
mith [ Pro. Hoy. Sor. A. 1 OS, lids, 1 925 ) 
r. (/., with Cobalt and Magnetite powders, the diver- 
gence is somewhat large, though the author is of 
opinion that it falls within the range of probable 
error. 

Ray Chaudlmri has attempted a tentative inter- 
pretation of these slightly larger values of the ratio 
as due to a partial contribution of the /-moments of 
electrons to ferro-magnetism, in addition to that of 
the spinning electrons. Stoner has also shown else- 
where that /-moments participate in ferro-magnetic 
phenomena, specially at high temperature and near 
Curie point. These compounds, therefore, otter very 
interesting results. 

Recent Researches in X-rays 
1. Soft X-rays 

Absorption experiments in the extreme soft X 7 rays 
(;)0-200 A. U.) list'd to be greatly hampered for want 
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of a proper source of continuous spectrum in that 
region. The. continuous spectrum is so feeble in 
that region that it is not possible to carry out reliable 
absorption measurements. This difficulty has been 
recently solved by Prof. Siegbahn and his collabora- 
tors by replacing the source of continuous spectrum 
by a ‘hot-spark’ containing copper or aluminium 
electrodes. It has boon well established that those 
sparks emit a large number of spectrum lines close 
to each other in this region. The rays from the 
spark are sent through very thin films containing the 
substances whose absorption have to be studied. ; At* 
the frequency where the critical absorption begins, 
the absorption edge appears exactly as in the case • 
of continuous spectrum. In this way Sanner has., 
obtained the \j 2 and Lv absorption edges of Alu- * 
minium and Magnesium whose vj a values are 5'(j5*and 
3'blL and wave-lengths LtinHiA.IJ. and ■•230’2f»A.I ■. 
respectively, lie has also obtained the Ms edge^of 
selenium, having wave-length 2277(>A.l\ and 
vj R - TOOL. He finds that the latter edge has a fine 
structure, for subsidiary edges also accompany it 
at distances of 1*0, 5*3, 0*8 volts. More extensive 
investigations are proceeding in which the effect of 
chemical combination on the absorption levels will be 1 
studied. These studies will throw much light on the 
nature of interatomic, binding in chemical combina- 
tions ; because these experiments directly determine 
the small changes of energy that take place in the 
inner levels of the atoms on account of the various 
chemical combinations in which they take part. The 
values of the energy corresponding to these levels 
determined by this method agree with those 
extrapolated from Siegbalm’s previous work in the 
L-line spectra of Al and Mg. 

(Sanne Zeit. far . Physic .97,521,1935.) 

,/. R. Malherjec 

2. Interference of X-rays by single Molecules 

It was predicted long back by Debye that it is 
possible to observe the interference of X-rays from 
single molecules, but the experimental technique of 
the method lias been developed during the last few 
years by Debye and his colleagues. The method 
consists in irradiating a gas or vapour with a thin 
pencil of a strong beam of X-rays, and observing 
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the resultant scattering from a small portion of 
the gas or rapoar in at! directions. As the* mole- 
cules in a gas arc moving at random, the scattered 
rays from them will not interfere with each other. 
But tin* scattering, taking plan* from tin* different 
parts of tin 1 same atom, will have a constant phase 
difference, and so there will be interference. This 
interference will give rise to a increase and fall of 
the intensity of scattered rays in various directions. 
From a study ol‘ these maxima and minima of intensity, 
Debye arrived at the mean distance between the 
scattering centres in the same molecule, and as these 
scattering centres are electrons themselves, he 
succeeded in determining the .space structure of many 
of the vapour molecules. Thus carbon tetrachloride' 
molecule was proved te be made up as a tetrahedron 
with the carbon atom at the centre of gravity and 
four chlorine atoms at tin* corners. The si/e of the 
tetrahedron has also been found out. All this work 
lias been done during the years 1929-1931. Recently 
they have extended the same method to the aromatic 
compounds like benzene and its derivatives. The 
benzene molecule has been shown to be in tin* form 
of a flat hexagonal ring corresponding to the original 
ideas of Kckule. This result is in variance with 
results obtained by other methods which postulated 
a puckered ring instead of a flat one. The contro- 
versy has not been given up so far. The distance 
of the carbon atoms contiguous to each other has 
been found to be 1*12 A.l\ by Kaiser {Phgs.Zcit 
.7tf,99, 1 935). The method is very promising for it 
enables us to deal with individual molecules. In the 
ease of hcxachlornbcnzciic the distance between the 
carbon atoms remains the same while that between 
the chlorine atoms is 3*35 A. I ’. 

./. /A Mnhherjec 

Research on Slriga 

Among the schemes that will come up for discus- 
sion before the Imp. Toim. Agr. Research in its 
July meeting will be the Bombay Department of 
Agriculture scheme for research on tin* physiology 
ami life history of the phanerogamic parasite Striya. 
Members of the genus Shiga have numerous hosts 
in the family (jrsiminue and in India Sugarcane, 
Jowar, Maize and iiye arc among their victims. In 
South Africa where the problem has become very 
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acute research has gone along for the past quarter 
of a century and while much is now known regard- 
ing this parasite, effective control measures are still 
being sought for. In a recent bulletin ( f T n . S. Africa 
Dr pi. of Apr. Sri. Dali. I'JS, 1933); Saunders has 
completely worked out tin* physiology and life history 
of one of the specif 1 *, Sfriga la lea, adding much to 
our knowledge regarding the capacity of the parasite 
to germinate and grow in the absence of the host, 
the nature of the host substance that under circums- 
tances activates germination, the histology of pene- 
tration, nutrition of the parasite etc. Much of the 
work outlined in the Bombay scheme will thus be 
a ropititum of what has been already done. 

The cultivator whose land is infested by the 
parasite is interested, however, in methods of eradica- 
tion, and Saunders finds that clean cultivation, 


eradication by hand of the plants before they flower 
and seed, and to some extent the use of herbicides, 
sodium and calcium chlorates, are the .most effective 
methods of control. ‘No panacea* concludes Saunders 
‘for the witchwced is at hand* and in this country 
when 1 labour is eheap, hand eradication is perhaps 
the best method of control. Research such as is 
advocated by the Bombay scheme will achieve no- 
thing more than confirm what has been the experience 
in South Africa. 

Saundcris studies in developing Shiga-resistant 
sorghums seem to be very promising, however. A 
genetic study has revealed that in some crosses 
susceptibility is partially dominant and resistance 
incompletely in other crosses, further inheritance 
being rather complex. 

Taxi Iff. 
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The National Institute of Sciences lias received 
the following endowments 

Central Provinces Manganese-ore Co., Ltd Rs. 10,000 
The Burmah Oil Company Rs. 15,000 

Dr. S. C. Law lls. ‘2,000 

I)r. 1). N. Wadi a Rs. 1,000 

[in memory of Mrs. Wadia) 
Calcutta University Rs. 500 

(per annum for two years). 

Sectional Committees 

The following Sectional Committees have been 
formed : — 

( 1 ) .Ua/hr tint firs ( '(hum i1h:r : 

Prof. A. C. Banorjee, Mr. T. P. Bliaskara 
Sliastri, Brigadier 1 1. J. ( ■ouehman, Prof. 
C. V. 1 lanumantlm Kao, Principal («. S. 
Mahujani, and Prof. X. R. Sen (Secretary 
iVr Convenor). 

(2) Physics ('om mil tee : 

I)r. Nazir Ahmed, Dr. P. N. Ghosh, Dr. 
C. W. B. Normand, Sir C. V. Raman, 
Prof. M. N. Salia, and Prof. S. K. Mitra 
(Secretary Convenor). 

(:i) (hemistry ('om mitter : 

Prof. S. S. Bhatnagar, Prof. X. R. Dhnr, 
Sir M. O. Forster, Prof. 11. K. Sen, 
Mr. B. C. Burt, and Prof. P. C. Mitter 
(Secretary & Convenor). 

(4) Engineering ('on/ mil tee : 

Mr. A. C. Ash, Mr. II. P. Philpott, 
Principal F. Mowdawala, Dr. D. Penman, 
Mr. E. A. Wraight, and Dr. K Spencer 
(Secretary A C(*nvcnor). 

(5) Geology Committee : 

Sir L. L. Fcrmor, Dr. G. S. Fox, Prof. 


K. K. Mathur, Mr. K. S. Pinfold, Mr. B. 
Rama Rao, and Dr. A. M. Heron (Secretary 
A Convenor). 

((») Hot any Committee : 

Prof. S. L. Ajrekar, Mr. II. (i. Champion, 
Prof. M. (). P. Iyengar, Prof. P. K. Parija, 
Dr. F. .). F. Shaw, and Mr. (\ C. (Adder 
(St'eretary & (^onvenor). 

(7) Zoology ('om mitter ; 

Dr. C. V.C. Beeson, Dr. F. II. Gravely, 
Principal M. Afzal Hussain, Dr. ,1. II. 
Hutton, Dr. K. N. Bahl, anil Dr. B. Prashad 
(St'eretary A: Convenor). 

(S) Physio fogy Commit fee : 

Lt. Col. (). A. R. Berkeley Hill, Sir U. X. 
Brahmaehari, Lt. Col. R. X. Chopra, Prof. 
P. K. Koshy, Lt. Col. R. Row, Lt. < \>1. 
A. I). Stewart, Lt. Col. J. Taylor, Mr. F. 
Ware, and Lt. Col. R. Knowles (Secretary 
A Convenor). 

Magnetic Observatory at Cape Comorin 

The following resolution (Xn. 21 n) passed at 
tin* meeting of the International Union of Geodesy 
and Geophysics in Lisbon in 1 !).>.> has been brought 
to the notice of the National Institute of Sciences 
of India : — 

“The Association is strongly of opinion that 
there is an urgent necessity to establish a Magnetic 
Observatory in India at ('ape Comorin or its 
neighbourhood and wish to express the hope that 
the Government of Travaneore will contribute* to 
the possibility of realizing this project. The Magne- 
tic Observatory which was maintained at Trivan- 
drum by the efforts of the late Air. J. A. Broun 
has done much excellent work in establishing the 
fundamental conditions regarding the science of 
terrestrial magnetism ; in particular its situation 
has always boon regarded as important owing to its 
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proximity to the magnetic equator. The Associa- 
tion is of opinion that restarting the Observatory 
in the neighbourhood of (’ape Comorin will produce 
new results of great importance to Science”. 
(Free translation from the original French). 

in view of the very important magnetic observa- 
tions taken by the late Mr. J. A. Broun, F. R. S. 
at the Magnetic Observatory at Trivandrum which 
he founded, and of which he was the Director from 
1851 to LN(>5, and the fact Cape ( omorin is very 
near the magnetic equator, and will therefore yield 
results of very great scientific importance in the 
science of terrestrial magnetism, the National 
Institute of Sciences of fudia heartily endorses the 
above resolution and prays His Highness the 
Maharaja of Travancore, whose predecessors’ have 
hitherto helped many important scientific enquiries, 
to consider sympathetically the question of the 
establishment of a Magnetic Observatory near (ape 
Comorin. 

Symposium 

At the next General Meeting of the National 
Institute of Sciences of India to be held on 23rd and 
24th August, 1935, at 1, Park Street, Calcutta, there 
will be a symposium on ‘Problems of the Ionosphere'. 
The discussion has been organized as follows : — 

(1) Symposium to be apened by Prof. S. K. 
Mitra, 

(2) Spectroscopic problems connected with 
the* Ionosphere, Prof. M. N. Saha. 


(3) Ionosphere and Thunderstorms and Mag- 
netic Storms, Dr. S. K. BancrjL 

(4) Measurement of the Ionosphere at Alla- 
habad, Mr. G. 11. Tosluiiwal. 

(5) The D-laycr, Mr. P. Syam. 

Mr. P. J. Edmunds, Director of Wireless, is 
expected to attend the symposium. 

Calcutta University 

Special Reader 

The Senate has appointed Dr. ( -. E. Turner, 
Mass. Institute of Technology, as Special Render of 
the. University to deliver six lectures on subjects 
relating to the Organization of Health Education. 
The lectures will be delivered in the next winter. 

New features 

The Calcutta University 1ms introduced the 
following now features into its activities, and provi- 
sions are b< ing made for carrying out the proposals 
in the next Budget 

(1) Provision for a Teachers' Training 
Department. 

(2) Arrangements for instructions in different 
Asiatic languages, including Chinese and 
Tibetan. 

(.3) Better arrangements for looking after the 
health of the students. 
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Adsorption by Active Charcoal 

Sugar charcoal, on account of its purity, has a great Meal 
of theoretical importance from the point of view of adsorp- 
tion on other charcoals, obtained from different sources. 
Miller - first worked with ash-free sugar charcoal and attributed 
the difference in the observations of Michaclis and Rona* and 
others with blood charcoal to the inorganic constituents of 
the ash present, incompletely decomposed organic matters 
and unsuspected acids adsorbed in their samples. It is a well- 
known fact that activation of charcoal, which consists in 
heating the charcoal at very low pressures for a long time, 
increases its adsorption capacity enormously. Schilow" 
attributes the activation of charcoal to the formation of two 
basic oxides A and R and one acidic oxide C on the charcoal 
surface, depending on the temperature of activation, l'rum- 
kin 4 considers charcoal as an oxygen or hydrogen electrode 
in presence of the respective gases— a property analogous to 
the wellknown behaviour of platinum. There would thus 
exist the usual relation between the pressure of oxygen and 
hydrogen and the acid and alkali adsorption respectively. 
Ockrent, however, ascribes it to the high temperature adsor- 
bed water layer on the charcoal surface. 

Raychoudliuri, Raychoudhuri, and Mukherjee 5 , in a 
number of important papers. ha\e contributed a good 
deal to the advancement of knowledge in this line. In one 
of the papers they have shown that the positively charged 
charcoal becomes negative at very low concentrations of 
hydrochloric acid solution and at higher concentrations of 
hydrochloric acid the charge again becomes positive. This 
peculiar variation of electrical charge connot be explained 
either by the theory of Schilow or of Frumkin. 

Raychoudhuri and Mukherjee hold that the negative 
charge of the sugar charcoal decreases on continued washing 
before activation to a minimum, which on activation and 
repeated washings acquires a zero charge, and finally the 
charge becomes positive. Moreover they have shown 
contrary to Miller (who holds that activated sugar charcoal 
adsorbs acid but not alkali) that sugar charcoal activated at 
600 # C for 8 hours can adsorb both acid and alkali. Further 
that the maximum temperature for activation is 600°C and 
that either increase in the temperature of activation for a 
short time or prolonging the time of activation at a low er 
temperature would enhance the activity of the charcoal. 

Recently Mukherjee, Acharya and Ray have obtained very 
important results (not yet published) with activated sugar 
charcoal. They have observed that : — 

(a) The adsorption of organic acids such as benzoic, 
succinic, salicylic, malic, phthalic, picric, tartaric, sulpha- 


nilic, cinnamic and hydrochloric, is more markedly 
increased ill presence of neutral salts than in their absence, 
ihe adsorbability of the acids is of the following order : — 

Salicylic> Benzoic > Succinic > Malic > Phthalic 
Picric > Tartaric > Sulphanilic > Hydrochloric > 
Cinnamic. 

(b) if the charcoal is coated with a thin layer of insolu- 
ble organic acids such as laurir, inyristic, palmitic, stearic 
(from their alcoholic solutions), acid is liberated markedly 
by neutral chlorides (KC1, NaCl, LiCl, RbCl, Bad,, SrCl,) 
while no appreciable acid is liberated from a similar experi- 
ment with water alone. Further on washing the charcoal 
(coated with aci 1) till the pH of the wash liquid is about (> 
and then on its treatment with the neutral chlorides, the 
arid liberated is greater than that before washing. It is still 
more interesting to find that the charcoal, on being coated 
with insoluble acid acquires a high negative charge. (2.5 - 
12.7), which again diminishes to about zero (-0. 4) in KC1 
(N/ 1 0CX)) solution. The last observation is in agreement 
with Mukherjee’s theory of double layer." It follows from the 
above theory that (since the charcoal is negatively charged) 
IP ions must be present in the neighbourhood of the surface 
of the charcoal by electrostatic attraction either as hound 
ions or as free ions in the mobile sheet of the double layer. 
Thus these hydrogen ions are easily replaceable by other 
cations. 

(c) The charcoal (charge-zero) being similarly treated 
with organic bases such as a-naphthvlamine and diphenyl- 
amine liberates alkali wdth neutral chlorides. 

Dept, of Physical Chemistry, II. K. Acharya. 

University College of Science, 

Calcutta. 

8-6-35. 

1 J. Phys . Chem., 80, 1031, 1926 

2 Biochem. Z., 97, 87, 1918 

3 Z . phys, Chem., 188 , 188, 1928; ibid, 186, 34, 1928 ; 
ibid, US, 41, 1929 

4 Koll, Z,, 51, 123, 1930 

5 J. Ind. Chem. Soc., 8, 433, 1931 ; Koll, Z ., 57, 302, 
1931 ; Z . phys. Chem., 157, 435, 1931 ; J. Ind. Chem, Soc., 
P . C. Ray Commemoration Vol ., p, 209, 1933 

6 Trans . Far. Soc., 16, 103, 1921 ; Phil. Mag., M, 321, 
1922 ; J. Ind . Chem. Soc., 2, 219, 1925, 
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The Existence of the Free Magnetic Poles 

Sometime ago, Prof. Dirac 1 deduced the existence of 
free magnetic poles having tlie quantum of magnetic charge 
l> 2n on the basis of rather complex wave-mechanical 
treatment ( e --= charge on the electron, a = SonunerfeUl 
fine-structure constant). The charge is therefore nearly 
bX times as large as the elementary electrical charge. 
Dirac and Tomm tried to find out the eigen-values of 
such a magnetic charge moving in a central e.s. field, 
but obtained no results which could be satisfactorily 
interpreted in terms of any known physical phenomenon. 

The object of the present communication is to show that 
the existence of such particle can be deduced from much 
simpler considerations. Let us have a magnetic pole m at a 
point A , and an electrical charge e at B. Then it can be 
shown from classical electrodynamics that the angular 
momentum of the system round the line A B is em/e when 
e is expressed in e.e. units, and m in magnetic units. We 
can put this equal to \.h/2n according to the usual 
quantum conception. We thus obtain 

/W // 

ft in 

fit a e 

or .1*. ~ L>.L>xe*lrl, St’ 

which is exactly Dirac’s value. 

Dirac expresses the opinion that the free magnetic 
pole, even if it exists, would have such strong attraction 
for the negative counterpart that in nature they would 
always occur in pair. Dr. D. S. Kothari expressed the 
opinion that the neutron is identical with this hypothetical 
magnetic doublet, for the nitrogen nucleus of 14 is found, 
from fine structure evidence brought forward by Racber, 
to possess the magnetic moment zero, and the mechanical 
moment 1. As the nitrogen nucleus consists of particles 
( which possess neither mechanical nor magnetic moment ), 
one proton and one neutron, we have to assume that the 
neutron possesses the mechanical moment of \ units, but its 
magnetic moment is equal and opposite of the proton. 
In other words with the proton, it forms an astatic pair 
within the N nucleus. Thus the neutron is seen to possess 
a magnetic moment of the order of eh/ 4 nMc . This is 
also supported by direct measurements of Stern and 
Kastermann of the magnetic moment of the Deuton, 

If the neutron is really a magnetic doublet, a simple cal- 
culation shows that the length of the doublet is e* /Me 1 i. e. 
of the order of 10 ’em. This is quite a reasonable value. 

It may further be added that Dirac and Tomm used 
Schroedtnger’s wave equations for an electro- magnetic field 
for finding out eigen-values of the magnetic particle. This 
equation makes use of the existence of a vector potential 
defining the e.m. field. But the existence of the vector- 


potential depends, as is well-known, on the theorem that 
the density of the magnetic charges is zero everywhere 
throughout space. But though this hypothesis was quite in 
keeping with the older conceptions, the hypothesis of the 
existence of free particle renders it entirely invalid. Thus 
the equations utilized by Dirac and Tomm for calculating 
the eigen-values of the free magnetic particle do not actually 
conform to the case. 

The free magnetic particle has of course still to report it- 
self to the experimenter. If it exists, it is needless to add 
that our conception of matter, particularly the origin of 
magnetism, will be entirely revolutionized. 

The Physical Laboratory, M. N. Saha. 

Allahabad University. 

1 . Proc Roy. Soe. 133 


Nutrition and Academic Deficiency 

Malnutrition is unfortunately too common among the 
students of Bengal and every effort should of course he made 
to remedy this defect in order to improve their calibre. An 
entirely different, and not altogether unimportant, problem 
however is whether those who are properly nourished do 
their best to achieve both physical and mental efficiency. 

With a view’ to such an enquiry, the writer looked up the 
health record and the mark register of a particular college. 
The two items of defect from the health record e.g. “under- 
weight” and “less chest expansion” have been taken to indi- 
cate lack of nutrition and want of proper physical exercise 
respectively. On the academic side, less than 40 p. c. of 
total marks has been arbitrarily chosen as indicative of 
deficiency. The academic data of the different classes can- 
not be combined, as the arbitrary standard of 40 p. c. marks 
does not indicate the same degree of proficiency for the 
different classes. A way out of the difficulty would have 
been to obtain the “median” marks for each class and use 
it as the standard, The procedure, however, has not been 
followed as the labour involved was not thought to be 
commensurate with the probable result. 

From the data obtained on the basis of the above 
classification, the following tables have been formed and 
certain proportions worked out. ( Vide tables overleaf). 

The number of cases of the 3rd year science class is 
obviously so few that no reliance can be placed upon the 
results. Statistically the results of the 1st year class are 
found not to be significant. 

The writer, however, believes that when a sufficiently 
large number of cases are examined tlie apparent impli- 
cations of the above proportion may not be eventually 
found to be misleading. They are that underweight students 
show a slightly higher percentage of academic deficiency 



Ar<;rsr, 1935 


Letters to the Editor 


157 


TABLE I. 

First and Third Year Science Classes combined. 



Less chest expansion 

Chest expansion not less 

Underweight 

34 

15 

Not underweight 

15 

6 

Total 

49 

21 


Proportion of students with less chest expansion among those who are underweight 
Proportion among those who are not underweight 


TABLE II. 

First Year Science Class. 



Marks above 40 p. c. 

Marks below 40 p. c. 

Underweight 

7 

21 

Not underweight 

5 

10 

Total 

12 

31 


Proportion of academically deficient students among those who are underweight. 
Proportion among those who are not underweight 
Also for the same class, 

Proportion of academically deficient students in the whole population 
Proportion among those who are underweight 

Proportion among those who are underweight and have less chest expansion 


TABLE III. 

Third Year Science Class. 



Marks above 40 p. c. 

Marks below 40 p. c. 

Underweight 

16 

5 

Not underweight 

5 

1 

Total 

21 

6 


Proportion of academically deficient students among those who are underweight 
Proportion among those who arc not underweight 
Also for the same class, 

Proportion of academically deficient students among the whole population 
Proportion among those who are underweight 

Proportion among those who are underweight and have less chest expansion 


Total 


•19 

21 

70 

69 . 3 p. c. 
71.4 p. c. 


Total 

28 

15 

43 

75 p. c. 
66. h p. c. 


72. 1 p. c. 
75. p. c. 
78. 2 p. e. 


Total 

21 

h 

27 

23. 8 p. c. 
16. 6 p. c. 

22.2 p. c. 
23.8 p. c. 
27. 2 p. c. 


but no signs of less physical activity. One fact in connec- 
tion with the question should not he lost sight of. 
Malnutrition is to be found mainly among the poorer 
classes of students, and it is they again who find less 
time and opportunity for studies, having to supplement 
their monthly allowance by private tution and other odd 
jobs. The slightly higher percentage of academic defi- 
ciency, then, may, more than fully, be attributed to this 
handicap. If it be true that the well-nourished students 
do ho better than the under-nourished, one feels inclined 
to ask, “Are the former (who probably also represent the 
better-off section of the student community) comparatively 


more lethargic or apathetic towards both physical and 
mental exercises ?” 

Now that health examination is a permanent feature 
in many colleges in Bengal, could not they co-operate 
in collecting data to obtain a definite answer to this 
question ? Educationists owe it to themselves to look 
about and to sound a note of warning when they catch 
any section of the student community napping. 

Rajshahi College. Bimal Chandra Bliattacharjya. 

2. 7. 35. 
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On the theory of the Surface-tension of 
Liquid Metals 

It is well-known that the surface-tension of liquid metals 
is verv much greater than that of other substances, For 
example, the surface tension of Au, Pb , Hg etc. is of the 
order of five hundred while for non-metals like sulphur, 
petrol etc. it is only about fifty. We have worked out, on 
the free- Jcelron model of Sommerfeld and taking into 
account the? Coulomb forces between ions .and free-electrons 
and the Fermi Dirac distribution law for electrons, a theory 
of surface-tension of liquid metals. By a straight-forward 
appliraiton of the theory, we obtain the formula for surface- 
tension S, 

., .1 Ir [i ( q \/'7 T <!S 

;>'J ////// // 4 3 y . 1 / / dT 

where fl is a constant, very nearly unity, but its exact value 
is to some extent uncertain ; q is the density, A the atomic 
weight, T the absolute temperature, m the mass of the 
electron and mu the mass of proton. Taking (I as unity and 
for the present neglecting the small correction due to the 

rn » m 

term 1 we give below the calculated ami observed 

4 a 7 

values for a few metals. Better agreement is obtained by 
taking (f = 0 0. 


Metal 

N (calc.) 

8 (calc.) with 

S (observed). 

with fl — 1 

0.0 

Dynes/ cm. 

Na 

320 

204 

204 

Ag 

024 

825 

800 

Pb 

408 

445 

444 

Cd 

781 

60 7 

633 

llK 

60S 

506 

465 


The observed values are taken from the International 
Critical Tables. It may be noted that these values are not 
very reliable as different observers sometimes give widely 
different results : for example, in the case of Ilg, Kaye and 
Laby’s Tables (1032) give after Quincke the value 547. The 


value, of the correction term 


r ds 

4 dT 


is uncertain as the data 


for are verv meagre and even so not available in all 
dT 

eases. To obtain an idea of this correction we take the 
il Si 

case of Hg where — is found to be nearly 0.4 and 
so -j— u ’i^ * ,e a l»°ut 30. 


The above theory also explains some important proper- 
ties of thin films i. e. the electric conductivity of very thin 
films is smaller than the conductivity of metal in bulk by 
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a factor of (5-10). The full paper will shortly appear in 
Phil . Mag . 

Physics Laboratory, D- V. Dogate (Boroda). 

Delhi University. Dulch Finlia Kothari. 

15.6. 1935. 


Evidence of Homopolar Binding in some 
Paramagnetic Chlorides 

From a study of the magnetic properties and absorption 
spectra of solutions of paramagnetic salts of the iron group 
I)atta l and others have come to the conclusion that in 
aqueous solutions the paramagnetic ions form hydrated 
complexes, while in alcoholic solutions or in solutions with 
high concentration of the negative ion the paramagnetic 
salts exist mostly in the form of undissoeiated molecules. 
In the latter case Raman lines corresponding to homopolar 
binding between the atoms forming the undissoeiated 
molecules are to be anticipated. The following is a prelim i- 
rary report of the investigations undertaken to study the 
point. Some of the solutions are strongly coloured and any 
elTect which might he present is masked by the strong 
absorption of the solution. In other cases Raman linos have 
been obtained. A Ililgcr K, quartz-spectrograph was used 
with slight coma on the Stokes side of the main line ; but 
the modified lines are outside this region. 


Solute. 

Solvent. 

Colour of 
the solution. 

Av. 

Remarks. 

Manganese 

63% HCl 

Colourless 

125 cm* 1 

From Ilg 

chloride 

soln 

when dilute 


line 4358 

Cerium Chlo- 
ride 


Colourless 

146 cm* 1 

- 

Nickel Chlo- 
ride 

Absolute 

alcohol 
63% IIC1 sc 

Deep green 

1. 


Strong 

absorption 

Cohaltous 

chloride 

I)o 

Deep blue 

— 

ii 


(Both anhydrous 
and hydrated) 

University College of Science, D. C. Chakrnbartti. 

02 Upper Circular Road. 

Calcutta. 

1 Phil. Mag ,, 17., 585, 1 160 (1034). 


Synthesis of isoNitrosothiocamphor : Its Application 
as an Indicator and as an analytical Reagent 

iso Nitrosothiocamphor has been prepared by the action 
of isoamyl nitrite on tbiocamphor in presence of sodamide. 
It is a bluish violet crystalline f sqlid melting at H8°C. It 
is sparingly soluble, in water and mineral acids but readily 
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soluble in common organic solvents like alcohol, ether, 
benzene, acetic, acid etc., and is easily crystallizable from 
alcohol. Though it is a thioketonc, yet it is practically 
odourless unlike other thioketones. The substance is easily 
soluble in caustic alkalies giving red coloured solutions 
which when diluted change to yellow. In a very dilute 
aqueous alcoholic solution its .violet colour practically 
vanishes, and the solution seems to be colourless. It also 
forms a green coloured benzoyl derivative. The formation 
of isonitrosothioeamplior from thioeamphor itself and the 
properties desc»ibed above lead to its constitution, which 
can be represented as 

C:NOH 

C,H lt < I . ' . 

CS , in which the 

hydrogen attached to NOH is easily replaceable. This also 
suggests that the reactivity of (he methylene group adjacent 
to the thiocarbonyl group in thioeamphor is similar to that 
in camphor adjacent fo the carbonyl group. The colour 
change of wonitrosothneamphor in acids and alkalies has 
rendered it useful as an indicator in acidimetry and alkali- 
metry. Its range is very short and lies between S.6 to 
V.H Pk * ,e “ , K s ’ ,s - This compound is very interesting as 
being the first compound of the. series to he used as an 
indicator. Its sensitive colour change can be utilized more 
accurately for alkali metric titrations owing to its short range 
unlike other indicators whose range is always found to be 
greater .than 1. It can be used for the estimation of caustic 
alkalies, and also of mineral and organic acids including 
phenolic acids and. the latter can be estimated both in 
aqueous and alcoholic solutions. 


Another important application of this substance lies in 
its formation of a deep red cobaltie complex 


4 <TL 


insoluble in dilute acetic acid. With nickel it forms a 
greenish brown complex soluble in the same acid. This has 
been utilized for the quantitative estimation of cobalt in 
presence or absence of nickel by direct weighing. It is 
also a sensitive qualitative reagent for cobalt which can be 
detected in aqueous solution up to the extent of 1 part of 
cobalt in 50,003 parts of water. The detailed studies of the 
reagent will be published in the Journal of the Indian 
Chemical Society . 


Palit Chemical laboratory, Dinesh Chandra Sen. 

University College of Science, 

Calcutta. 

27-6-35. 


Ascorbic Acid in Cocoanut Water and Kernel 

While examining the vitamin C content of certain 
Indian foodstuffs, interesting results were obtained with 
cocoanut. It was found that cocoanut water contains 
significant amount of Vitamin C before formation of the 


kernel in the fruit. The ascorbic acid content of its 
water increases with maturity of the fruit till the ascor- 
bic acid concentration reaches its highest, when the 
ascorbic acid concentration of the kernel equals that of 
the water. Henceforth as the fruit ripens the quantity 
of kernel inci eases as also its ascorbic acid concentration 
whereas that in water gradually diminishes. In a fully 
ripe and dry fruit the ascorbic acid of the water practi- 
cally vanishes. The kernel is rich in Vitamin C even to 
the point of advance germination. Fhtits from the same 
plant in our own garden in one season were examined 
as also other fruits from the market. Details will appear in 
the Transaction of the B#se Institute. 



•; i 

Mg of ascor- 
bic acid 
for 10 cc. 
water 

Mg of ascor- 
bic aeid 
for 10 grns. 
kernel 

Average 
of six 
samples 

Immature fruit with- 
out kernel 

0.1325 


" 

Half mature fruit with 
soft kernel 

0.1 oo 

O.iM) 


Manure fruit with semi- 
hard kernel 

0 22 

0.225 

.. 

Ripe fruit frcshlyplueked 
hard kernel 

0 20 

0.3575 


Ripe and dry fruit 
with mbryo 

Nil 

(less than 

0. 03) 

0.275 


Bose Institute, 

‘>3, Upper Circular Road, Ilirendra Nath Batierjee. 

Calcutta. 

10. 7. 1935 


A New Species of Gregarious Spider Mimicking 
Camponotus Compressus 

Naturalists have at different times recorded descriptions 
of gregarious spiders, drawing special attention to their 
peculiarities of habits. 1 A new species of gregarious 
spider has been found very recently in the vicinity of the 
Hose Research Station at Falta near Calcutta in a furrow 
of the trunk of a young banyan tree ( Ficus Benyalensis „ 
Linn.), The spider is very small and velvety black in colour, 
and shows a peculiar resemblance to the common black ants 
Camponotus compressus in general appearance as well as 
in colour. Particularly, it selects a place of shelter where 
these black ants are in abundance. They generally live 
on these black ants, and this may be a ease of aggressive 
mimicry. The spider seetns to be of the genus Micaria of 
the sub-family Micariinie ( Fam . Drassidm) and is des- 
cribed here under the name Micaria faltana . Sp. Nov, 
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Dors. illy the cephalothorax is raised along the central 
portion and evenly inclined on either side of it. The poste- 
rior portion of it is much broader. Kyes are arranged in 
two rows. The anterior row which is scarcely recurved 
possesses four eyes which are slightly bigger in size than 
those of the posterior one. The posterior row also possesses 



Fig. 1 Dorsal view of Fig. 2 Epigynum of 
A f. faltava. M. faltana. 


four eyes and is strongly recurved as well. (Fig. I ) The eyes of 
the anterior row have a dorso-lateral and those of the poste- 
rior row a dorsal aspect. All eyes are homogeneous and 
of dark brown colour. The cephalothorax is lower than the 
abdomen, which is oval and covered with black hairs. Four 
spinnerets arc visible from above. 

Ventrally, in the centre of the epigastric fold, the genital 


opening is found covered with a hard and complicated 
armature, which is again sharply divided by a broad median 
line like an inverted arrow. (Fig. 2). 

Mandibles arc unicate and covered with sparsely distri- 
buted black hairs. 

Uegs are very strong and covered with black bristles but 
thinly armed with spines. Femurs of the 1st and 2nd pair 
of legs are broader than those of the other legs. Tarsal 
scopuhe are present only at the tips of tarsi. 

Measurements in nun. Total length— 7 ; 1st pair of 
legs — 6 5 ; 2nd pair — 5.5 ; 3rd pair- 4 ; and 4tli pair — 7.5. 

The male bears a similarity in appearance with the 
female, as described above, excepting . that it is slightly 
thinner and shorter in size than the latter. 

Dose Institute, Gopal Chandra Bhattacharjee. 

93, Upper Circular Road, 

Calcutta. 

10th July, 1935 

1. McCook— ,4m Spider and their Spin , Work ,. 
2 230-241, Ibid, S 35-43. 

Rev. O. P. Cambridge /Voc. Zool. Soc. Lond. pp 
34;42 1889’ 

K. Simon — Soc. Ent . de Fracn. 1801. 

Don Felix de Azara— Voyages dans L* Amerigue 
Meridional e—T. /. p, 212. (Waleknaer’s Fr. Kd.), 
Darwin — Voyages of Beagle 3 Zool. 
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FOUNDED— 1935. 




The Inaugural Meeting 

of the 

Indian Science Mews Hssociation 


The Inaugural Mocking of tlic Indian Science 
Nows Association was hold on July 1), at 5. JO. P. M. 
in the hall of the Calcutta Mathomatioal Society, 
University College of Soi(*nc(». More than bOO 
invitations wore issued ; about 2f>0, including almost 
all the distinguished educationists, scientific men, and 
others prominent in public life, attended. Letters 
were received regretting absence due to unavoidable 
causes from — 

Sir I a Ta Former, Ur. J. 0. Ghosh, Lt. Col. 
Russel, Dr. Wali Mahammad, Messrs. J. A. 1). Naroji, 
P. N. Banerji, P. Parijn, Major-Gen. ( •. A. Sprawson, 
Dr. Strickland, R. Sarkar, Sir. II. S. Paul, Dr. Raini 
Prasad, Mr. F. Tymms, Mr. C. G. Trevor, Lt. Col. Me 
Gregor, Mr. C. Pastrieha, etc. 

Sir Prafulla Chandra Ray presided over the 
meeting. 

The Vice-Chancellor, Mr. Shamaprasad Mookerjcc 
was to have welcomed the guests, but as he was 
unavoidably absent, his speech Was road by Prof. 
S. C. Ghosh, Secretary of the Post-graduate Council 
in Art and Science. 

In nr fronting the guests , I he Vice- ( 'Itanrcl (or 
said,— 

The object for which the Indian Science News 
Association has been started has boon explained in 
the first editorial of Sciknvk and Cri/rniK, the 
organ of the Association. Our intention is to place the 
knowledge of science within easy reach of the public 
and to advocate its application to all walks of life 
as far as practicable, and to afford the scientific 
workers in India an organ whereby they can express 
their views not only on the subjects of their special 
investigation, but also on measures likely to affect 
the life of the people. I think, gentlemen, you will 
agree with me that the stage is passed when we 
thought it worthwhile to dilate on what science has 
achieved for us. I can do no better than quote the 
following words from an American historian : — 


“It requires a great effort to imagine our present 
world, with its factories, railways, steamboats, tele- 
phones, aeroplanes, and radio, to have been, at any 
other time, different from what it is to-day. Yet 
these wonderful mechanisms arc but a century old, 
and the product of a great change in human affairs 
known as the Industrial Heroin f ion. Until its 
advent the economic I if*' of the world for count- 
less ages had been much the same. A Greek of the 
time of Pericles, coming to France in the reign of 
Ixmis the Fourteenth, would have seen little to as- 
tonish him in the method of fanning, manufacturing, 
trading, building, and transportation. Should he, 
however, conn* to America of the twentieth century, 
he would literally believe himself to be in an enchan- 
ted world, lie would see things made with lightning 
rapidity by machines, wheat cut and the sheaves 
bound without human labour, vehicles speeding 
along without horses, ships moving through water 
without sails, houses brilliantly lighted without 
lamps, bird like contrivances flying in the air, 
and hear and see some one speaking thousands 
of miles away.” 

The term ‘revolution 1 is generally applied to a 
popular uprising that is characterized by violence 
of speech and action. During the economic revolu- 
tion, no speeches were* made, no conventions were 
held, no battles were fought. Nevertheless this silent 
change, by altering radically the conditions of life 
for millions of human beings, may be truly regarded 
as the greatest of all revolutions in history, and ns 
marking the end of the civilization of the past and 
the beginning of the civilization of the present and 
the future. “It was revolution,” a modern writer 
says, “which has completely changed the face of 
modern Europe and of the new world, for its intro- 
duction of a new race of men — the men who work 
with machinery instead of with their hands, who 
cluster together in cities instead of spreading over 
the land in villiages and hamlets ; the men who trade 



with those of other nations as readily as with those 
of their own town, the men whose workshops an* 
moved by the great forces of Nature instead of by 
human hand, and whose* market is no longer tlu* 
city or the country, but the world itself.” 

We in India, frankly, have never liked these 
changes. Hut whether we like it or not, the great 
revolution has not spared us. It has radically 
altered the conditions of life of the teeming millions 
of our country, not only in the cities, but even the 
remote villages which remained practically unaffected 
by the numerous political revolutions of the last 
thousand years, have* been succumbing to the new 
revolution. Gone an* the self-sufficient village indust- 
ries and organizations and tin* time honoured village, 
institutions, and it is very doubtful whether, inspite 
of recent heroic efforts in certain quarters, they can 
ever be revived. Even agriculture, tin* traditional 
occupation of the villager, has not escaped the 
effects of the revolution. Only a few years ago, 
many of the agricultural industries, like tin* sugar 
industry, in which India was predominant from 
immemorial times, were almost completely wiped out 
owing to the perfection of new methods of manufac- 
ture, used in Java and elsewhere, which owed their 
origin to scientific research. 

Tt is therefore clear that we can no longer follow 
our ancient ways of life, but must move with the 
times. This has been rendered difficult owing to 
scanty knowledge of science and modern conditions, 
and dearth of scientific workers in our country. 
In fact, before the great scientific pioneers of our 
country, Sir 1\ C. Hay and Sir J. 0. Host*, began 
their works, science was not much eared for in this 
country, specially by our conservative public. These 
pioneers, who arc still happily with us, and the two 
generations of students whom they trained and 
who arc now occupying distinguished and 
responsible positions in the country, have brought 
the light of science to us. Hut though Jndian science 
now occupies an honoured place in the world, it 
is common knowledge that there is no pro|x»r and 
powerful organization for pricing the knowledge of 
science within the easy reach of the public. In other 
countries this is done in a. variety of ways, by popular 
scientific magazines, properly organized educational 
museums, films, lectures etc. In this way science is, 


brought within easy reach of the men with ordinary 
education, and it not only improves the general level 
but sometimes leads to discoveries of great industrial 
importance. If science were confined only to the 
universities, there would never have been a Faraday, 
an Edison, or a Marconi, none of whom were a 
university man. 

Then* is another line in which such a journal 
will fulfil n very useful purpose. We all fed how 
dependent we are on industries, based on science, 
like the electrical industries, the railway, the mining 
and the chemical industries. These are indispensable 
for life, but it is wdlknown that from their very 
nature they can be organized either by tin* State or 
by huge industrial concerns which, for public? good, 
should be under strict supervision of a powerful 
body of scientists, engineers, and officials, organized 
by the State. It is also well known that on account 
of dearth of knowledge* amongst our public men, and 
due to other political causes, these industries have 
mostly passed under bodies, which arc* pure and 
simple profiteering concerns. 

The Indian Science News Association has been 
founded not only with the object of placing within 
easy reach of the* public a knowledge of modern 
science, but also for expressing intelligent and 
unbiassed opinions on such industrial measures which 
are likely to a fleet our everyday life.. “Sciknck and 
(Vi/rruK”, of which the first two issues arc* before 
you, is its first venture*, but we hope that when we 
have established our claim on the public by giving 
proper service, other lines of activity would be* 
developed for the furtherance of the* broad purpose, 
we have in view. 

I would further remind you that there is no other 
place in India which is more suitable for the publica- 
tion of such a paper than Calcutta, the second city 
of the .British Empire. Calcutta has been the home 
of science ever since the advent of the Hritish rule, 
lie •re was founded, one hundred and fifty-two years 
ago, the Mother of Indian Scientific Societies, rix. 
the Asiatic Society of Bengal. This city saw the 
birth of the various scientific services of the Govern- 
ment like* the Meteorological, the Geological, the 
Agricultural, the Zoological, and the Botanical, most 
of which arc still happily in Calcutta. The Calcutta. 
University was the first amongst Indian Universities, 
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to organize teaching of science in the country, and has 
got the largest number of chairs in the scientific 
subjects founded by the benefactions of private 
individuals, as well as of the Government. 

Tn recent years, a large number of scientific 
societies have beei) started at Calcutta, culminating 
in the foundation of the National Institute* of 
Sciences of India, which in conjunction with other 
academies and scientific societies is to function as 
the National Academy of Science for India. Calcutta 
can justly boast of the largest number of scientific 
workers in every branch of science and as regards 
scientific activities, no other city in India comes 
within its measurable distance. The Indian Science 
News Association will thus get first hand support, 
from numerous bodies of scientists at Calcutta, and 
of course it is also trying to enlist the* support of 
the scientists in the other educational and research 
institutes. 

I have* ernlv to toll you of the amount of support 
we have got for our Association. 

The Indian Science News Association started 
with the* gift of a thousand rupe*e*s from our distin- 
guished townsman. Sir Lpendra Nath Brahmachnri. 
Let us hope* that Sir Fpenelra Nath will further 
unstring his purse fen* this cause. Our first Presi- 
dent, Sir Prafulla Chandra, has kindly promised 
us two thousand rupees, anel a gentleman who prefers 
to remain anonymous a princely sum of six thousand 
rupees. We hope that other patriotic countrymen 
of emrs will emulate these donors in coming to our 
aid. 

I have further much pleasure to announce that 
the Association has entered into an understanding 
with Mr. Ilari Kcshava Ghosh and his brothers, pro- 
prietors of the wcllknown publishing house of The 
Indian Press Ltd. for printing of the journal SriKNTE * 
and Culture for a period of two years, free of cost, 
if necessary. Two issues of the journal are already 
before you, published in time which will tell you 
that the printing is in very efficient hands. We have 
secured a very enthusiastic and qualified band of 
workers, and I can tell you that to me a glorious 
future of the Association seems to be assured. 


Prof. M. X. Saha said on behalf of the (hymti\ers : — 

The Vice-Chancellor has very lucidly set forth 
before you the objects with which our new Associa- 
tion has been started, and I have very little to add 
to these remarks. I remember the occasion when 
nearly twenty years ago, our great countrymen, the 
late Sir Ashutosh Mookerjce, laid the foundation 
stone of this great College of Science with the 
splendid donations which he was able to secure from 
Sir T. N. Palit and Sir Rash Reliari Ghose. His 
object was to provide a Temple of Science where 
facilities would be given to Indian workers to 
dedicate their lives to the cause of science. 

The history of the last twenty years has amply 
justified the wisdom of the course* of action pursued 
by the great founder of this institution. It is now 
universally admitted that the work of the Cniversity 
College of Science gave* a great impetus to the cause 
of science in India, and the contributions from its 
laboratories have won honoured recognition all 
over the world. At present in emulation of the 
start given by the College of Science many other 
centres of scientific activity have grown up in other 
provinces ami cities, but the impetus given by the 
Cniversity College of Science will remain a landmark 
in tin* history of progress of Science in this country. 

But. I recall also, on this occasion, some unful- 
filled wishes of our great founder. His programme 
was not confined merely to the foundation of a 
laboratory for the scientific workers, but he had a 
further plan of bringing the knowledge of science 
within easy reach of the public, so that our country 
may bo culturally and economically benefited by the. 
application of scientific knowledge to all walks of 
life. No doubt a great step towards the realization 
of this aim has been taken by adoption of a pro- 
gramme* of the teaching of science in the* vernacular 
in the high schools of this country. Our present 
venture, I may add, further brings to completion 
the programme, started by the late Sir Ashutosh 
Mookerjce. 

Sporadic efforts have indeed been made from 
time to time, by journals and certain associations, 
to fulfil the aforesaid objects, but this is 
probably the first organized effort for seriously 
tackling the problem. This is the first occasion 
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when active sciontific* workers have taken upon 
themselves the task of performing this duty to the 
public. 

The Indian Science* News Association has been 
formed with the object of popularizing and spreading 
the* knowledge* and progress of modern science, and 
it hopes to <l«i so by publication of journals of 
different classes, and later on, when funds permit, 
by organizing public lectures. 

The promoters of tin* organization have been 
lucky to secure* as its first President Sir Prafulla 
Chandra Kay. I nc*ed hardly describe him to von, 
Always the* first ami foremost to help a good cause, 
he has not only lent us the powerful weight of his 
name and tin* benefit of his guidance, but has also come 
forward with a substantial contribution to our funds. 
We have further been lucky to have as our Vice- 
presidents our present Viee-( 'lmnccllor, in whom 
the spirit of Sir Ashutosh lives again ; Sir rpendra 
Nath Brahmaelmri whose researches in kalaazar have* 
saved millions of men from an early grave ; I)r S. C. 
Law, the millionaire scientist of this city and a 
lifelong devotee to the science of ornithology, and 
a great enthusiast for the propagation of scientific 
knowledge. The vernacular journal, /VtfZvv//, which 
he is publishing for the last twelve years, is ample* 
testimony to his enthusiasm and liberality. The 
Association will consist of patrons and life members 
and will be governed by a council elected according 
to registered societies* rule, and the members of the 
Association shall not claim any share in tin* profits 
which the Association may make in its undertakings. 
Our first council, which is merely provisional, consists 
of comparatively younger workers in every branch of 
science, in this city, with powers to co-opt. This 
will be done gradually as we recruit more members 
from outside 1 . Though Calcutta has taken the 
lead in founding the* Association, it will try to enlist 
the co-operation of the scientists in other pails of 
India and thus make the organization an all- 
India body. 

The Association has undertaken for the present 
the publication of a monthly journal, SciRXCK and 
Citltcuk two issues of which arc* already before you. 
It has also got plans for starting vernacular journals, 
and a School science journal when the funds permit. 


The Association has entered into ail under- 
standing with Mr. If. K. Ghosh and his brothers, 
proprietors of the* well-known publishing concern, 
The Indian Press Ltd. of Allahabad and Calcutta, 
whereby they have undertaken to publish the journal 
for two years on terms that completely ensure its 
publication for two years, ft was very kind of 
Mr. 11. K. Ghosh, the present head of the firm, which 
has established a name for efficiency and sterling 
business honesty, to have spontancouly come forward 
with this otter for help in our cause, Mr. Ghosh is 
now in Europe ; hut his brothers arc*, true to the 
traditions of their house*, fulfilling the undertaking 
given by him with scrupulous care and fidelity. 
They have* already got new type's from Europe*, and 
von will find a much bet te*r get-up for the next issue 
of our journal. Though our understanding is at 
present binding only for two ye*urs, and the contrac- 
ting parties have r<*se*rv<*d to themselves the right 
of revising it after the expiry of that period, we hope 
that the contract will endure 1 for longer periods. 

Sir I\ f\ Itay's presidential remarks: 

Sir P. C. Ray . in the course of the* speech said 
that India was inte*lle»ctually and culturally gre*at 
even 10,000 years ago, and even in very ancient times 
she* carried on scientific investigations. But unfortu- 
nately darkness fell on India soon after and it is 
only very recently that the* dark ve*il is be*ing gradually 
lifted. When Sir J. C. Bose road his first scientific 
paper lie was e[iiite* nervous, but now those days are 
gone and numerous Indian scientists are facing learned 
gatherings all over the world with the reports of their 
scientific works. Even a large number of Indian 
women are* working side by side with male students 
in the laboratories. 

Regeneration of India has begun, but if she has 
to get back her old position, it is only possible 
through the study of science and spread of scientific 
knowledge. Japan has worked miracles during the 
last 50 years by application of science iu all walks 
of her national life, specially to her industries. She 
has even beat the most advanced countries of the 
West in manufacturing daily necessities by scientific 
methods. 

We are indebted to Europe for bringing 
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back the scientific spirits to India after a long 
dark period. They were loaders even in Indian 
archaeology and study of scriptures. But as it 
ought to be, Indians are gradually coining to the 
front, but we still welcome their co-operation. 

Proceeding Acharya Kay dwelt on the necessity 
of a journal like Sciknck and ( Yi;rmr., which is 
the first activity of the Indian Science News Associa- 
tion. In England there are a number of journals 
which help to propagate scientific knowledge among 
the public. 

Indian Science Nows Association requires a largo 
fund for carrying nut their objects. A sum of one 
lakh of rupees must be raised for this purpose. T 
hope 1 a large number of public spirited men with a 
love of science at heart will conn* forward to help 
this Association, and the sum of one lakh will be 
raised in no time. I again rcques|^|^niir countrymen 


to respond generously to the appeal of tin* Indian 
Science Association. 

Prof. Saha then read the composition of the first 
provisional council ; — 

Prksidknt Sir P. C. Kay. 

f Mr. 8. P. Mookerjee. 

Vick-Puksidknts. \ Sir r. N. Kralmiaehari. 

I Dr. S. C. Law. 

( Dr. M. X. Saha. 

Skckktauikn. < 

( Dr. B. B. Kay. 

Tkkasi kku. Dr. N. K. Sen. 

The names of the members of tin* Council will be 
published later. At present it has got 12 members 
who represent as many dilVereut branches of know- 
ledge as possible. Another will be coopted later. 





THE INDIAN SCIENCE NEVS ASSOCIATION 


FOUNDED IN 1935 


Memorandum of Association 


The rules are only provisional. They will come into operation from the 
1st of Januray, 1936, and shall be revised in a final form by the Council 
before July, 1936, before the Association is finally registered according to Act 
IX. of 1861. The registration of the Association shall not be postponed 
later than September, 1936. 




The Indian Science News Association 

Founded in 1935 

Memorandum of Association 


A. Name & Objects 

1. Tho namo of tli<* Association shall be TlIK 
Tniuan Scwncf Nkws Amociation. 

2. The objects of the Association an* : - 

(/) To popularize and disseminate the know- 
ledge and progress of natural and cultural 
sciences. 

(it) To publish journals, books and organize 
lectures both in English and vernacular in 
furtherance of tin* object* set forth in (/). 

(///) To secure and administer funds, grants, 
and endowments for the furtherance of the* 
objects of the Association. 

(//') To undertake and execute all other acts 
which shall assist in, and promote, the 
usefulness, aims, and purposes of the 
Association. 

B. Constitution 

3. The Association shall consist of Patrons, 
Life-Members, and Honorary and Corresponding 
Members. 

Hereinafter “Members” of tho Association shall 
denote Patrons and Life-Members and Members 
nominated by Patrons. 

4. Patrons : — Shall consist of persons, firms, 
Corporation, or Associations, contributing Rs. 1 000/- 
or more to the funds of the Association. 

5. Life-Member* shall consist of person*, and 
educational and research institutions, who shall 
contribute Rs. 100/- or more to the funds of the 
Association. 

6. Honorary Members shall bo persons well- 
known for their qualifications in, or services to the 
cause of, natural and cultural sciences. The number 


of Hony. Members elected per year shall not exceed 
two and the total number shall not exceed thirty. 

7. Corresponding Members shall be persons who 
have rendered conspicuous services to the Associa- 
tion by contributing articles etc. to its journal or in 
other ways. 

S. All classes of Members of tho Association 
shall be entitled to the following rights and pri- 
vilege's : — 

(a) To be present and vote* at all meetings 
(general). 

(/>) To pre>pose and second candidates for 
Life-Membership. 

(r) To receive one copy of Ncikxcr AM) 
(Ylturk free and of such other publica- 
tions of the* Association as the Council 
may determine from time* to time. 

W) To have personal access to tho Library and 
other public rooms of the* Association, 
subject to regulations to be prescribed 
by the* Council. 

9. Patrons and Life-Members alone are entitled 
to fill any office in the Association on being duly 
elected thereto. 

10. Patrons shall have* the* right, to nominate? 
five persons, whe> on approval of the Council will 
be tre*ate*d as life;-iriembe*rs without paying any elues. 

C. Election of Life-Members 

1. Candidate* for Life-Membership niiel nomi- 
nations by the* Patrons shall be* proposed by emc and 
seconded by another Member of the* Council . of the 
Association. The* name*s of the candidate, his propo- 
ses and seconder shall be laiel before a meeting 
of the Council, and if approved, the candidate shall 
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bo recommended for election by ballot at tho noxt 
nicotine of tlu* council, and published in tho noxt 
issuo of Scfknck AM) (’ruriJK for information of tho 
monibors of tin* Association, and if tlioro is a requisi- 
tion by at lonst five monibors of tin* Assooiation for 
postponement of tho oloetion given in writing to ono 
of the secretaries at least one week before tho next 
mooting, tho recommendation shall lx* referred back 
to tho Connoil for reconsideration. If tho Council 
reaffirms its previous decision the approved candi- 
dates shall be baliottod for at the noxt meeting 
of the Council. 

2. Those candidates shall be deemed to bo duly 
elected, in favour of whom not less than two-thirds 
of the Members present at such council meetings 
have voted. 

i). Tho Secretary shall send a written announce- 
ment of their election to the candidates who lmvo 
been duly elected, and shall therewith send a copy 
of the rules for the time being in force. 

•I. NTo person, although elected according to the 
foregoing rules, shall be entitled to exercise the 
rights and the privileges of Membership, nor shall 
his or her name be entered into the list of members, 
until he or she has paid the Life- Membership fee 
within one year of his or her election. 

5. The full payment of Life- Membership fee 
shall be the commencement of effective membership. 

(>. Tho preceding two rules shall be written or 
printed on the letter of announcement of election 
sent to Members by the Secretary. 

7. Honorary and Corresponding Members shall 
be proposed at any Meeting by the Council, which 
shall, at the same time, state the grounds on 
which the recommended election is proper or 
desirable. Tlu* persons so proposed by the 
Council shall be baliottod for at tlu* next meeting 
of the Council, and during the interval, their names 
shall lx* communicated to the Members of the 
Council. It shall lx* necessary that three-fourths 
of the members present at the meeting where* such 
(‘lection takes place, vote in favour of the candidates. 

D. The Council and its Officers 

The administration, direction, and management 
of the affairs of the Association shall be entrusted 


to a Council composed of the following members of 
the Association : — 

(/) President, 

(-) Vieo-Prosidents, whose? number shall not 
exceed five, 

(7) One Treasurer, 

(7) Two Secretaries, 

(•>) Members, whose number shall not exceed 
twenty or should not be less than twelve. 

The President, the Treasurer, and the Secretaries 
shall lx* railed the officers of the. Association. The 
(‘lection of tlu* officers and other members of the 
Council shall take place at the Annual Meeting of 
tin* Association. The retiring officers and the 
members of tlu* Council shall be eligible for election, 
but no office shall be held by tlu* same individual 
for more than three successive years with the excep- 
tion of the offices of the Secretaries and the 
Treasurer. The Secretaries shall have to retire 
after they have held office for a maximum period 
of four years. 

The Treasurer and the General Secretary shall 
hold office until a successor has been appointed. 

The Council shall, by tlu* 1st July each year, 
nominate by ballot not more than twenty nine and 
not loss than twenty one members (of whom at least 
four shall be such as are not officers or members 
of the existing Council), whom tlu* Council recom- 
mends to tlu* Association for election to the Council 
for the ensuing year. Tlu* Council shall also nomi- 
nate by ballot, out of the proposed members of the 
new Council, tlu* person whom it recommends to 
to tho Association for election to the place of the 
President, two Vice-Presidents, tlu* Treasurer and 
the Secretaries. 

The Secretaries shall prepare a list of such 
persons, whom the Council recommends to be elected 
as President, Vice-Presidents, Treasurer, Secretaries, 
and other members of tlu* Council for the ensuing 
year, and before the 1st October such list shall be 
printed in Sciknck and Culturk and circulated 
among the members of the Association as voting 
paper, which shall bear a blank column opposite to 
the list of the names for such alterations as any 
member may wish to make. 
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The members shall tli<'ii vote for the? offices and 
the places in the Council to lx* filled up by placing 
a cross against the names of those they wish to be 
elected. 

The voting paper shall be enclosed unsigned in 
a sealed envelope supplied by the Association, which 
shall be* forwarded to the Secretary in an outer cover 
with a covering letter signed by the member, so ns 
to reach the Assoeu. by the third week of September. 

In the absence of a covering letter, the voting paper 
shall be invalid. 

The sealed envelope shall be placed by the 
Secretary in the Annual Meeting and opened. 

Two scrutineers shall be appointed by the 
President, with the approbation of the majority of 
the members present. 

The scrutineers shall examine the voting papers 
and report to the President the names of those 
having a majority of votes, and these names shall 
be announced from the chair. 

In the event of a vacancy occurring during the 
year in the office of the President, Vice-Presidents, 
Treasurer, Secretary or Member of the Council, it 
shall be competent to the remaining members of t lie* 
Council to (ill up such vacancy, subject to the 
continuation of the next General Meeting of the 
Association to be called for the purpose in acoor- 
danee with rule. 

If, for any reason, the Officers and the Members 
of the Council should not be appointed for the 
ensuing year in January, tin* ( )llieers and the Members 
of tin* Council elected during the previous year 
shall continue to hold office until their successors 
shall be duly elected. 

The powers and the duties of the Council shall 
bo as follows : — 

(tf) To manage the affairs of the Association, 
and, for such purpose, to make such regula- 
tions as may appear to them conducive to 
the good administration of the Association 
and the attainment of the object of its 
foundation, provided always that such 
regulations be not inconsistent with any- 
thing contained in those rules, that they 
be reported for the information of the 
next General Meeting, and that they be 


subject to rescission or alteration by the 
Council or by any General Meeting; 

(/>) To superintend and direct the publication 
of the proceedings or other works 
published by the Association ; 

(r) To appoint as many salaried officers, clerks, 
or servants, as they may deem necessary; 
to define their duties, allowances, salaries, 
gratuities, and privileges, and to suspend 
or dismiss them, or to dispense with their 
services, as occasion may require ; 

('/) To exchange for other property, or other- 
wise dispose of, in such a manner as may, 
in their opinion, best conduct 1 to advance 
tht* objects and interests of the Assocn. 
any duplicate books, maps, specimens, etc., 
belonging to the Association ; 

(c) To prepare and submit to the Annual 
Meeting a report on the* general concerns 
of the Association. Such report shall set- 
fort h the income and expenditure for tht* 
calendar year, the balance in hand, the 
debts and assets, tin* estimated income and 
expenditure of the succeeding year, tin* 
prosperity nr otherwise of the Association, 
and the progress of the Library. The 
report shall also include an abstract, of the 
proceedings of the Council during the year. 

The powers and duties of the* President shall bo 
as follows : - 

(//) To preside at all meetings of the Associa- 
tion and of the Council and to regulate 
the proceedings at such meetings; 

(h) To ensure din* effect being given to those 
rules, and to the regulations made by the 
Council ; 

(r) To be ex-officio member of the Com- 
mittees appointed by the Council. 

The duties of the Secretary shall be as follows : — 

(ft) To conduct tin* correspondence of the 
Association and of the Council, and to 
sign all tin* letters and papers emanating 
from the* Association ; 

(/>) To attend the meetings of the Association 
and of the Council, to take minutes of the 
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proceedings of such meetings during their 
progress, and, at the commencement of 
such meetings, to read the minutes of the 
previous meeting ; 

(r) To announce the presents made to the 
Association since their last mooting, to 
read the names of the candidates for 
membership and the letters addressed to 
the Association ; 

(*l) To prepare for submission to the Annual 
Meeting a list of members, corrected to 
the close of the previous year ; 

Ir) To enter or cause* to be entered, in tin* 
minute books, all the proceedings of the 
Association and of the Council before the 
following meeting, and to see that all 
papers and letters and documents of every 
kind connected with the business of the 
Association are properly filed and re- 
served ; 

(f) To edit the publication of the Association ; 

(g) To exercise general supervision over the 
servants and affairs of the Association, 
and to assist in carrying out these rules 
and regulations and orders made by the 
Council. 

The Treasurer shall receive and hold for the use 
of tilt* Association all moneys paid to the Society ; 
lie shall disburse all sums duo from the Association, 
and shall keep exact accounts of all such receipts 
and payments. Disbursements exceeding Rs. 100/- 
shall be made by order of the Council, or of a 
Committee of the Council, under signature of the 
Chairman of the meeting at which the order was 
passed. The Treasurer shall be ex-officio member 
of all Committees appointed by the Council and shall 
be the Chairman of the Finance Committee. 

The following shall be applicable to all meetings 
of the Council : — 

(a) Five members shall constitute a quorom ; 

(/>) The President or, in his absence, one of 
the Vice-Presidents shall take the chair ; if 
neither the President nor one of the Vice- 
Presidents be present on the expiration 
of fifteen minutes after the hour fixed for 


the meeting, the members present shall 
elect the Chairman ; 

(r) The business of each meeting shall be 
proceeded within order hereinafter pres- 
cribed in rules, provided always that, on 
written notice being given to the President 
or Secretary, not less than 48 hours 
before the hour of meeting, a motion for 
the immediate, transaction of urgent 
business may be made, and if such motion 
bo seconded and curried, this rule shall be 
suspended ; 

((/) With the exception mentioned in tin* last 
rule, notice of motion on any matter of 
importance shall be* given at the Council 
Meeting preceding that on which the 
subject is to be disposed of, in order that 
members who take an interest in the 
question may have an opportunity of in- 
forming themselves regarding it and ex- 
pressing their assent or dissent ; shall be 
carried at the meeting at which it is pro- 
posed, unless the President or the Chair- 
man of the meeting rules that it should be 
postponed ; 

( c ) All motions and amendments shall require 
to be seconded otherwise they cannot be 
put. Amendments must be in writing, 
unless excused by the Chairman. Not 
more than a single amendment to the ori- 
ginal question or amendment to an amend- 
ment shall be laid before the Meeting at 
one time. When any such amendment 
has been negatived, or has been allowed 
to take the place, of the original motion, 
other amendments involving fresh points 
may be proposed ; 

(f) Each Council Member present is entitled 
to speak once, and once only, to each 
substantive motion and to each amend- 
ment. Nothing in this rule shall be con- 
strued to prevent any Council Member 
from addressing the Chairman on a point 
of order, or to prevent the mover of 
original motion, with the permission 
of the meeting from speaking a second 
time by way of explanation or reply. 



Communication of members not present, 
on subjects to be submitted to vote 
cannot be read, unless by consent of the 
meeting ; 

(<7) The usual method of voting shall be by 
show of hands ; provided always that, the 
votes on any particular subject may be 
taken by ballot on a motion to that effect 
duly carried ; and, in the east's specially 
provided for by these rules, the votes shall 
be so taken ; 

(//) The Chairman's decision on the show of 
hands shall be final unless a division be 
calk'd for. It. shall be competent to any 
Council member present to call for a 
division ; 

(/) The Chairman shall not vote with the rest 
of the Meeting but when the votes for 
and against are equal, he shall have a 
easting vote ; 

0 ) Any Council Member shall have the right 
of recording his protest, together with the 
reason for the same, against the decision 
of the majority upon any question, pro- 
vided that such protest be forwarded in 
writing to the Secretary before the next 
Council Meeting. Such protest shall lx* 
published in the proceedings of the 
Association. 

A General Meeting shall ordinarily be called once • 
a year, but extra-ordinary meetings may be called 
under the orders of the Council, or on requisition 
signed by at least 20 ordinary members of the 
Association, or by the President acting on his own 
initiative. 

The order of business at such meetings shall be 
as follows : — 

(«) The minutes of the last. General Meeting 
shall be read, and if found to be correct 
and not to involve' any contravention of 
these- rules, they shall bo confirmed by 
the meeting and signed by the Chairman. 
If objected to on the ground of incorrect- 
ness, they shall be amended on motion 
made and carried to this effect ; 


(b) The presents made to the Association 
since their last meeting shall be announced 
and exhibited ; 

(') Reports and communication from the 
Council shall be submitted for considera- 
tion ; 

('/) The Chairman shall announce the names of 
new members elected within the preceding 
year. 

Meetings of the Council and of Committees 
appointed by the Council : — 

('/) Meetings shall be held ordinarily once 
a month ; 

(/') The President, or any four Members may 
call a special meeting, giving IS hours 
notice 1 <0 all other members ; 

(e) The ordinary method of voting shall be 
carried by show of hands, but the votes 
shall be taken by ballot on motion to this 
effect duly carried, or when these rules 
provide for such method of voting ; 

('/) The Chairman shall not vote with other 
Members, but when the votes art* equal, 
he shall exercise his own ; 

(e) Minutes of the Proceedings of every 
meeting of the Council shall be taken 
during their progress by the Secretary or 
the Asst. Secretary (if appointed) or in 
their absence by some members present 
whom the Chairman shall appoint for the 
occasion. The minutes shall be placed by 
the Secretary at the next meeting of the 
Council for the purpose of confirmation. 

The Council may elect, from among their own 
body, Committees or Sections for the consideration 
of special subjects. They may also appoint Honorary 
Fellows or Ordinary Members other than Members 
of the Council, who are competent as well as versed 
in the subjects to be referred to these Committees, 
to be Members of such Committees. 

Committees shall cause Minutes to be taken of 
their proceedings. They shall report to the Council 
on all matters referred to them, producing such 
minutes, if called for. 
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Germany’s Organization for Research 

—The Kaiser Wilhelm Society 


In :i separate article we publish a brief abstract 
of the account of the activities of the Kaiser Wilhelm 
Society for Advancement of Science published in the 
Natur-wissensehnfteii of the ‘jNth June, 1 iflo. It 
may be added for the information of our readers 
that this is a society founded in 1 !H 1 under the 
personal initiative of the ex-Kaiser Wilhelm II, with 
the object of ereatino; facilities for promising workers 
in Germany for scientific investigations. 

The society has at present under its control a 
string of about -t) research institutes which are 
distributed over the whole of Germany, and its 
scientific activities extend over all branches of know- 
ledge from investigations on coal to German cultural 
history. It will not be out of place, for the iniorma- 
I ion of the readers of Sciknvk and (.Vi/ittih, to give 
a history of the foundation and activities of this 
important research organization which has played 
•uich a great part in recent years in Germany’s 
history, in war as well as in peace. 

German science and organization are held up to- 
day as models of efficiency and usefulness to the 1 state 

well as the public, but bandy three generations 
: ‘:io, the world opinion on Germany was far from 
minpliuientary. Probably many of the* readers of 


SciKNrK and (Vl/lTliK are aware of George Henry 
Lewes’s wellknown story, written in the sixties of the 
last century, of tin* professor who had three students 
belonging to three nationalities / /.. Knglish, French, 
and German ; how tin* professor, in order to test the 
cilicicncy of the students, asked them to write an 
essay on the camel. The story-teller makes the 
Knglish student take a trip to Arabia, study tin* life 
of the camel fora year, and then submit a report 
written in rather rough and inelegant language but 
containing first-hand observation on the life-story 
of camels ; he makes the French student run to the 
best libraries in the world, consult all tin* literature 
on the subject, and write the essay in a language 
possessed of highly artistic grace and literary flourish. 
But what did la* make of the German? lie neither 
takes a trip to the country of camels nor to any 
library, but shuts himself up in his study and evolves 
out of his mental consciousness a grand philosophical 
theory of the camel. This story which would now 
be taken as a joke was supposed to represent well, 
at the time when it was written, the national charac- 
teristics of the three great nations who are now in 
the front rank of civilization and who have created 
amongst themselves almost the whole of modern 
culture. There was no doubt that before and about 
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18(10 Germany liad produced great leaders in 
Science and Thought. It would have been futile 
to deny tlm greatness of a Gauss or a Humboldt in 
science or the profundity of the thinking power of 
a Kant, Hegel, or Schopenhauer. Hut Germany's 
reputation as ;m industrial nation was indeed not 
very high. She was the last to take advantage of 
the “Industrial Revolution" which since 1800 was 
slowly transforming people in England and France 
from agricultural to industrial and urban communities. 

Hut since 1871 when German unity was achieved, 
her rise as an industrial nation was almost phenomenal. 
The Germany of 1914 had the biggest resources, of 
all European nations, in coal and iron, the two 
greatest, requisites for industrial development, as well 
as in other minerals, and potentially she was a much 
more powerful nation than France or Italy, even 
England not excepted. This is exemplified in the 
production of coal and iron in the different European 
countries for a number of typical years as shown 
below before and after the Great War. 

PnnnrrriuN or Rio Iuox and Steep in i.a<s oetoxs 
Tin: first figure refers to iron ; The second figure refers 


to steel. 

Year 

Great Britain 

U. S. A. 

(formally 

Prance 

181.5 

49+2*2 

8- If 13 

9-9+97 

12+ -40 

1875 

1.4 -i 7 2 

20+3’% 

20+3 7U 

> 14+250 

1885 

73-1-20 

41 + I7 

37+12 

1 o+5*o 

18*15 

80-1-34 

%-H>2 

58+39 

30+9 

1K)S 

97 1 59 

233+203 

109+100 

31+22 

1912 

90+0/ 

302-1-317 

178+1 78 

48 | 41 

1 ‘>25 

62-j-Ol 

307+154 

100+121 

83+72 

Observe that the 

pn iductioii 

of Great 

Britain is 

nearly 

stationary since 1895. 

Germany 

shows a 

rapid increase after 1 

1885, which 

reached a 

maximum 

in 191: 

1 just before 

the war ; 

after the 

war her 


production suffered owing to Lorraine mines passing 
under t ho possession of France. France was a very 
bad third to England's second, but she came up to 
the second position after the great war, still she is 
very much behind Germany. The production of 
l '. IS. A. is greater than that of all European countries. 

Germany was not slow to take advantage* of this 
unique position, and under the concerted action of 
her rulers, industrial magnates, and scientific, 
workers, she built up an industry which became a 


menace to the prosperity of the other industrial 
nations who were already in possession of the world 
markets. Her industrial organization came to be 
regarded as a model for efficiency, good management, 
and concerted action. The world had a test of this 
terrible' cfliciency in the World-W ar of 1911. The 
philosopher’s Germany of IStiO was converted, as a 
result of systematic planning, in course of a few years, 
into a highly industrialized modern state that could 
throw gauntlet to all the other powers combined for 
world-supremacy. 

For this transformation, the organization for 
scientific research available* in the German uni- 
versities and in the technical high schools was largely 
responsible. The cause for Germany's rise* tei pre- 
dominance in scientific work is not far to seek. In 
German universities, the* prolessor possesses the 
privilege* of Lchrfrcihvit i.r. % freedom for choosing 
the subject lie has to teach. He is thus not much 
burdened with the usual routine work of teaching 
from text-books; because unlike his Indian colleagues, 
his duty does not consist in drilling raw students to 
qualify for degree examinations, but it consists in 
guiding advanced students in their research work, 
lie can thus devote' most of his time to original 
investigation of that particular science in which he 
has specialized, can call to his aid his assistants 
and fairly advanced students preparing for the 
doctorate degree, and utilize for his purpose the 
whole resources of his laboratory. The university 
student lias not to cram text-books and prepare for 
degree' examinations on fixed dates, but he carries 
on research work under the guidance' e>f the* pro- 
fessor, which would enable him to get a doctor’s 
degree, lie can thus choose* his own subject of study, 
/. v. he possesses, as it is technically called, fjern- 
frcihcil eir freedom of learning. Lnder this admir- 
able system the* German universities and Ilochschhics 
became active centres of research anel wen* to a 
great extent responsible for the; industrial efficiency 
of the country in ivcemt years. It was at the uni- 
versity laboratories that A. von Hae*yer carried out 
the synthesis of aniline dyes which was afterwards 
utilized by the Iiadisrhc Anil-in and Soda Fahrik for 
the manufacture of synthetic dyes. 

in 1883, on the advice of the famous physicist, 
von Ilclinhotz, were established the various testing 
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laboratories after the model of tin* Rnrean ties 
Standards et Mrs arcs of Paris. These include the 
r/tysikalisrhc Technische lirichsanstatt (The Physieo- 
Teehnical Federal Institution) with which is incor- 
porated the lirichsanstatt far Mass amt Getricht 
(Federal Institution for Weights and Measures). 
The object is defined as experimental advancement 
of exact physics and precision technic by scientific 
research work, and testing of measures and sub- 
stances for all physical applications; this is a huge 
institution divided into a large number of sect ions, 
and containing a very large scientific staff. Here 
have been determined many important physical con- 
stants like the Stefan-Boltzmann radiation constant, 
Wields constant, Planck’s constant, the value of 
mechanical equivalent of heat etc. Besides this, 
then* is (hnnisrhe Technische /iV/V//.sYo/*/^//(( 1 he*micet- 
Technical Federal Institution), a Hirdot/isrhe licit h- 
sansttdl far Lund and Forsl-Wirlschnfl (Bio- 
logical Federal Institution for Land and Forest 
Management). The object of these institutions is to 
carry on testing and stamlarization of all kinds of 
meters, carry on research work for finding out im- 
portant physical and chemical constants, and conduct 
nt her experiments of a national and international 
character. These institutions arc lilted with re- 
sources and apparatus such as very few university 
laboratories possess, and often serve as the training 
ground for the would-be professors. They are mostly 
in charge of senior university professors who have 
retired from teaching work. In (icrinany, univer- 
sities arc also State institutions, and the co-operation 
between scientific services of the State and the 
universities is more intimate than elsewhere. 

But still it was felt that the existing research orga- 
nization was not sufficient for the country’s needs. 
A man like Prof. F. Haber who had worked out, in 
his laboratory at the I’niversity of Karlsruhe, the 
synthesis of ammonia out of nitrogen from the purely 
scientific point of view would be much more useful 
to the nation if he were freed from the rather dull 
routine work of drilling the students for their 
doctorate, and were provided with a research institu- 
tion, where large 1 scale facilities and assistants were 
available 1 and there was no routine* teaching work, 
sei that he could ceme*e*ntrate all his attention e>n the 1 
lurther we>rk of the synthesis of ammonia. And so 
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the* process eould be 1 made* a ceunme*rcial success, and 
thus provide the work l with a cheap nmthoel for the 
manufacture* of ammonia anel its derived products 
( ammonia, nitric aciel ), re‘(piire*el for so many indus- 
tries of great importance. ISucli were 1 the consiele- 
rations which prompt e<! a number of (icrmnu intelle*c- 
tuals to make a representation in BUI to the then 
Lmperor of (leu-many, Kaiser Wilhelm II, for found- 
ing more* research institutions for advane*e*mcnt of 
seieme-e*. The* Kmpemr took up the cause* with his 
characteristic e*ne*igy anel enthusiasm, and leel the 
way to the* foimelation of the* society now known after 
his name* by hcaeling the* subse*riptiem list with a 
sumptuous amount from his own private* purse. 
Naturally, the* iiielustrial magnate's anel business 
linns e>f (le*rinanv like* the* famous h'rttpp Works and 
Itndtschr Antt/n and Soda b'nbri:; foIlowi*el suit, anel 
in this way a large* fund was raise*d, and the* Kaiser 
Wilheni Society for the* Aelvane*e*me*nt of Seie*nce* came 
into ewistem-e* in .June* Bill. The* objee*t of the* 
organization is de*scrib<*el thus by Dr. F. (Hum, the* 

( ie*ue*ml Director e»f the* Sewioty, “The* Socie*tys work 
is to supple*me*nl those done* by univeTsities, te'clmi- 
«*a I high sedioeds, acneleunios, libraries, anel museums, 
and not In ceunpefc with tlrnm.” This is sought (o be* 
ae'hie've-d firstly by undertaking those* studies which 
e-amiot be* done* in the* above memtiemeel institut iems, 
se'cemelly, by providing research institutes lor those* 
giftcel inve*stigators whose* time* is too much take*n 
up by the* routine work of teaching and aelministra- 
tiem in unive*rsitie*s and high schools, and thirdly, by 
providing places for those yemng acaele*micians of 
promise* whe» have* takem tlie'ir doctorates from the 
iiiiive*rsiti<'s, but have* not ye*t geit any situation whe*re* 
they e*an el«*ve*le »p the*ir natural gifts and e-arry on 
lurt her n*se*arch we irk in their own lines. 

In order that these ide*als maybe* fullilled it is 
nevessary that the Society should ke*e*p an inte*lligcnt 
watch on the neweT eiirreuts in scientific invest iga- 
lions and try t* » further its ideals by creating fae*ilities 
for new lines of investigation and ge*tting the* right 
man for them. The* object has thus be*e*n oxpress- 
e*d by the* Presiele'iit, Adolf A r . llarnach, “'file* K. W. 
Society shall not first build an institute for research 
anel then seek out the suitable* man, but shall first 
pick up an outstaneling man, and them build an insti- 
tute fe>r .him.” Kxperience has often shown that 
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it is rather useful not only tn rail an outstanding 
man to the headship of an institution, hut also to 
group associated institutions at one place and under 
a loose federation. This should he the case for a 
very big science like biology, which can be satis- 
factorily advanced only if the various associated 
sub-groups work in co-operation for a long time. 
Therefore it. is necessary to unite in one institute 
experts in dillcrcnt lines who are otherwise quite 
independent of one another. The directors of these 
institutes are, therefore, chosen from the ranks of 
experienced investigators who have retired or given 
up their teaching work in the universities, high 
schools, and other places, and tin* workers are to be 
chosen from such graduate doctors who have shown 
exceptional ability in a certain line of work. It, has 
very often happened that after working for some 
time in the K. \V. Institutes, they have qualified for 
professorships in the universities. In this way, the 
Iv. W. Institutes have served a very useful purpose 
in tin* educational and scientific life of Modern 
(iermany. 

The group of K.W. Institutes, so far in operation, 
include two types ; one for carrying on pure resear- 
ches on basic sciences like chemistry, physics, 
zoology, botany, and medicine; the other group for 
applying the knowledge of theoretical sciences like 
chemistry, physics, and biology, to applied sciences 
and to industry, and thereby making them useful to 
the economic life of the nation. 

Besides Hi institutes of these types devoted to 
natural and physical sciences, there are four 
devoted to researches on German History and legal 


and cultural subjects. The work of the scientific 
institutes is reviewed in the Reports. 

The administration is nominally entrusted to the 
general body of the members of the K. W. Society who 
are elected by the Senate from the ranks of outstanding 
scientists, business _ magnates, and other influential 
people, but it functions through a senate half of whose 
members are elected by the general body ; the other 
half used to be nominated by the emperor, but now 
the power has passed to the Federal and the 
Prussian States. They are nominated from the direc- 
tors and scientific members of the various K. W. 
Institutes, from the ranks of prominent scientists 
and representatives of political parties and of other 
economic interests. The Senate elects the Fxecutive 
Body consisting of the president, vice-presidents, 
and other office bearers. The* constitution thus 
ensures a dose understanding and co-operation 
between the State, the industrialists, and the scienti- 
fic workers. 

The research institutes under the management of 
the I\. W. Society thus form a unique feature of 
( Iermany *s organization for scientific research, the 
like of which is not to be found ill many other 
countries of tin* world. 

Before the War the institutes under the Society 
wen 1 financed mostly by private benefactions and 
large advances from the different German industries. 
After the war, these sources of income became great- 
ly limited, and tin* State intervened with large grants 
for keeping tin* institutes alive. Fven now, though 
tin 1 private benefactions and industries are again 
coming forward to the help of the society, it has been 
found that without state help they cannot function. 
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Introduction 

Statement of the Problem 

Lately tin* I rrijjcsit i«>n Department of (In* (invcni- 
nn’iil of Bengal has nunc in for a good deal of criti- 
ci-iu. The critics may he broadly divided into two 
rl:iNsrs. Sonin of them -and t li«*y probably constitute 
t lu ■ vast majority — tlo not adequately appreciate the 
seriousness of the irrigation problems in Bengal. 
Having been favouretl by nature with plenty of 
rainfall and abundant monsoon floods in most of tin 1 
parts, Bengal, they argue, cannot have any serious 
irrigation problem to tackle. To this class of critics 
1 ran do no better than advise a perusal of the report 
of the Royal Commission on Agriculture in [ndia 
I para ‘it)-), and that of the Irrigation Department 
< "iiimittee ltKIO, which was constituted in accordance 
with the recommendation made by that body. Tin 1 
major portion of Bengal is deltaic having been built 
'ip by the soil carried down by her rivers, and in some 
parts she is still being nourished by them, liven in 
tlie rest of Bengal there is no dearth of water resour- 
<<* s . but the growing deterior.it ion in health and pros- 
perity of tin* province lias to be traced to their faulty 
ilMrihution. At- some places more water flows than 
i> necessary, frequently causing disastrous floods, and 
at other places decrease in flow through the natural 
waterways has caused serious deterioration, in many 
r a>rs rendering them even incapable of draining the 
country side. Indeed, many of these streams which 
wriv originally intended by nature to spill over the 
laml through which they traverse, and keep it in 
,H : 'lth and plenty by supplying the rich silt of the 
Ranges, the Damodar etc., have now been converted 
lllto stagnant pools of water, providing excellent- 

' ding ground for mosquitoes, and many a district 


of Bengal, specially in the centre and in the west, has 
been rendered extremely unhealthy with steadily 
decreasing population and with land gradually going 
out of cultivation. I'nless this faulty distribution 
of the available water resources, which has been 
effected partly due to the operation of natural cause* 
and partly by human interference, can be rectified, a 
good portion of Bengal, in the words of the Irrigation 
Department Committee “will revert to swamps and 
jungles.” 

The other class of critics no doubt appreciate the 
seriousness of the problem, but- their criticism is based 
mainly on the ground that very little is being done 
by the Department to tackle the problems, which arc 
undoubtedly serious and there should not be any 
avoidable delay in their solution. My answer to 
these critics is that it is not possible to touch even the 
fringe of these problems without additional sources 
of revenue, as these works involve heavy capital 
outlay which it is impossible for the Government to 
linaneo out of ordinary revenues. The Govern- 
ment have however introduced in the Council 
the Bengal Development Bill with the object of 
financing these schemes, and if tin* bill becomes law 
a great opportunity will present itself to push through 
these development schemes. Without co-operation of 
the public, however, no progress is possible, and 
the lirst requirement in this respect is to create the 
necessary public opinion. The following article has, 
therefore, been written to acquaint the* public with 
the irrigation problems in Bengal and, in very broad 
outlines, their solutions, so far as they have occurred 
to me in tin* light of the data that I have been able 
to study and the experience that 1 have gained in the 
discharge of my oflieial duties. 


«> 
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Analysis of the Problem 

The problems vary in different parts of Bengid. 
Tims in Western Bengal, specially in Bankura and 
Birblmm districts and in flic* western portions of 
Midnaporc, Burdwan, and Mnrsliidabad districts, the 
most pressing demand is for irrigation. Though in 
normal years the total rainfall may be considered to 
be more or less adequate, the distribution is erratic, 
and during the latter half of September and in 
October the rainfall is usually insufficient for the 
requirements of crops. In consequence, the outturn 
is usually poor even in normal years, and in years of 
scarcity which occur approximately once in 5 to 7 
years, there is a total or partial failure of crops. The 
ryots can hardly allbrd to use any artificial manure, 
and the productivity of the soil is gradually decreas- 
ing. Canal irrigation can increase the productivity 
of the soil as the silt carried by the rivers in Western 
Bengal, particularly the Damodar, the More or 
Mourokshi, the A jay, the; Ihva rakes Invar etc, is highly 
fertilizing. Thus a well-planned system of irrigation 
will enable the ryots to obtain in normal years ade- 
quate return for their hard labour in the fields by 
timely distribution of flood water suited to the re- 
quirement of crops as well as owing to tin* manorial 
value of silt deposited by canal water. In years of 
scarcity, it will help to ward off the famine conditions 
which would otherwise prevail in these parts. 

Eastern part of West Bengal requires Flood flushing 

In the eastern portion of Western Bengal also, 
irrigation would be useful ; but the most pressing 
need is to improve* its sanitary condition and to 
increase the productivity of the soil by means of 
Hood flushing which the area lias boon deprived of 
as a result of embankments, and to restore the net- 
work of rivers within the area which, being deprived 
of the flushing from the parent streams, have badly 
deteriorated and can no longer serve* as efficient 
drainage channels. The ideal solution would, no 
doubt, be* to remove the embankments and to restore 
the natural condition prevailing before* the embank- 
ments were erected. But owing to large vested 
interests such a solution is hardly practicable except 
in isolated areas. The next best solution would 
be to provide escapes at suitable places in these 


embankments,* improve the drainage channels, and 
flush the area during floods. This will be the 
most practical approach to natural conditions, and K 
likely to improve the* sanitary condition as well as 
the productivity of the soil. The Hoods may not 
always occur when the crops require them, but the 
fertilizing value of silt and the improved drainage' 
of the land would certainly increase the yield and 
improve the conditions of the peasants. 

Northern part of Central Bengal requires Flood flushing 

The problem in Central Bengal is more or less 
similar to that in the eastern section of Western 
Bengal, /. r., flood Hushing and improvement of 
drainage facilities are, tin* most pressing needs. But 
unlike that area, the present situation has been 
created not so much by means of embankments as 
by nature. The most important of these natural 
causes is the diversion of the Ganges flood through 
the Pudma channel. Being deprived of the Ganges 
spill, this area is not only rapidly deteriorating in 
respect of health but the productivity of the soil 
is also gradually decreasing. The network of 
spill channels which originally used to distribute 
the Ganges spill over this ami and maintain its 
health and prosperity are now dead or dying. The 
most pressing need for this area is to improve those 
(lying rivers and to restore the functions allotted f«> 
them by nature ri\. to draw from the Ganges a 
portion of the Hoods now nulling to waste*, distribute 
it over tin* land, thus improving its sanitary condition, 
and, after the silt., very rich in manure, has been 
deposited over the Helds, and has increased it> 
productivity, to drain the water ultimately into the sea. 

* Embankments were in existence in this area even 
before British rule. But the ryots used to breach tlu* 
embankments from time to time in order to let flood water 
into their fields. But when the railways were constructed 
and further embankments were made to protect the rail wav 
lines, it was bv law made criminal to make any breach 
in the embankments. Thus the flood water was prevented 
to water the fields, and this, led to the deterioration of 
sanitary conditions ami the productivity of the soil. These 
embankments were, therefore, described by the late Sir 
William Wilcox, as satanic chains. Strong objection 
was taken to this remark by the Government and tin* 
Irrigation Department of Bengal at the time. It is now 
very refreshing to find that, after seven years, a respon- 
sible officer of the Department, and probably the Department 
itself, is of opinion that Wilcox was right and that the 
railway embankments have done incalculable harm to tin* 
Burdwan Division. — Editor , S & C. 
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Southern part of Central Bengal 

The* southern portion of Central Bengal i. e., the 
area lying within tidal influence, has not yet deterio- 
rated to this extent. The area is traversed by the 
lower reaches of these spill channels, and though, 
owing to the desertion by the Ganges flood, these 
channels can no longer continue their benefieiont 
activity of flushing the area with silt-laden sweet 
water and raising the delta from above, similar work 
is being done by nature to a certain extent- with the 
help of silt-laden water from the sea through the 
agency of the tides, except where man has interfered 
by prematurely reclaiming the* land by means of 
embankments. In these latter areas, the position 
is gradually becoming more and more serious, as, not 
being allowed to spill, these channels are not only 
deteriorating by the deposition in their beds of silt 
carried with the tides, but the land too, which is well 
below' high tide level and which should have been 
gradually raised by this silt, cannot rise. In conse- 
quence, difficulties of drainingthese lands are gradually 
becoming more and more acute. The solution is 
partly of a preventive nature ri\. removal of existing 
eiilmnkmcnts as far as practicable and the prevention 
of further cmbnnkAicuts along tidal channels. But 
the real solution lies in the restoration of the (binges 
spill referred to above, which, on it* way to the* sea 
through these channels, will Hush them anil maintain 
their efficiency by transporting back to the sea. the 
silt which is now being deposited in their beds by 
the tides. 

Eastern Bengal requires Conservation of the Waterways 

In Eastern Bengal none of those problems have 
yet arisen, as the country is still being annually 
flushed by the silt-laden floods of the Ganges and 
the Jin mm, and is being kept in health and pros- 
perity. In the north-eastern portion of Eastern 
Bengal, for instance in Mymensingh District, drainage 
difficulties are no doubt being experienced ow ing to 
the diversion of the Brain iiapufra flood through the 
Jumna Channel and consequent deterioration of the 
old Brahmaputra passing through the Mymensingh 
and Dacca districts ; but the situation is not so acute 
as that in Central Bengal. Just like* the tidal 
portion of Central Bengal the Eastern Bengal 


Hi? 

possesses an important natural asset in the net -work 
of navigable channels ; and the most pressing 
need is to conserve and improve these natural 
waterways. Another problem of Eastern Bengal is 
that created by the rapidly eroding banks of her 
rivers. The problem is to a certain extent inherent 
in the conditions of flow of deltaic rivers, but it has 
been aggravated by the natural tendency to concen- 
trate all available flow' into the lw T o principal rivers — 
the Ganges and the Jumna. Resuscitation of the 
rivers in Central and Northern Bengal, so as to (‘liable 
them to carry their due share of flood water, will 
no doubt make the position somewhat easier but 
the erosion will still continue to remain a problem 
us the soil through which these rivers flow is extre- 
mely friable. Special study in a laboratory may 
perhaps reveal some cheap method of river conser- 
vancy by which this problem can be satisfactorily 
solved. But tin* method of direct action, ri\. protec- 
tion of the* eroding bank by brick mattress that is 
now followed, is st > very costly that it can hardly 
bo used except for protection of important towns. 

North Bengal needs Resuscitations of its 
dead Rivers 

In Xnrtlu »rn Bengal irrigation is necessary in 
the western portion but tin* most pressing need is 
the resuscitation of the moribund rivers which can no 
longer serve the country as efficient drainage chan- 
nels, causing damage to crops by water logging and 
malaria. In this area the present situation has been 
created not by tin* acts of man, but by the diversion 
of the course of the Tecsta river. Prior to tin; 
diversion of tin* Tecsta to its present course along 
the north-eastern extremity of this area in 17S7, the 
water, at present- carried by it, used to be distributed 
through the Attrai, Jumna, Karatoya, and Punar- 
bliaba, and thus the health and prosperity of North 
Bengal w r as maintained. Deprived of the flood water 
from the Himalayas which is now carried by the. 
Tecsta into the Brahmaputra, these rivers of Northern 
Bengal an* dying and an* unable to function efficient- 
ly even as drainage channels. The most pressing 
problem in Northern Bengal is to resuscitate these 
dying rivers so that they can at least serve as 
efficient drainage channels. ( To be continued.) 
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The oldest indigenous coins of India are known 
as tin* punch-marked coins from (he system of 
manufacture employed ; the symbols were punched 
on them. Tin* silver ones were denominated the 
Dharanas ov Buninas of \Y1 rat is, approximately bit 
grains in weight ; while tin* copper coins were called 
the Karshapanns of SO rat is or 1 Hi grains. These 
coins were in circulation in this country from the 
earliest times when the coins were invented to the 
1st century A. I). in Xorthcrn India, and .‘>00 A. 1). 
in the South ; and most probably the copper punch- 
marked coins preceded the silver ones. The coin- 
denoflniiations in the -Itli century 15. < \ from 

KaiWilya’s Art has hast r:7 were the Pana (an abbrevia- 
tion of Karshnpnnn, which later on became a generic 
expression for coins), half, quarter, and one-eighth, 
as silver coins, and Mashaka, half-Mashaka, and 
Kakani as copper ones. The punch-marked coins in 
thousands have been found in “almost every ancient 
site in India from the Suudarbans in Bengal to Kabul 
and as far south as Coimbatore.” These Hat pieces of 
metal, silver or copper, were generally covered with 
symbols which were impressed on them by separate 
punches. The importance of these coins to the 
historians of India had been fully recognized by 
Vincent Smith; they are “the authoritative 
records of the symbolism-religions, mythological and 
astronomical current throughout India for many 
centuries.” 

Cunningham was the first to establish the indi- 
genous origin of the punch-marked coins, and he 
handled a large number of them ; but it was Mr. W. 
Theobald who made a systematic attempt to describe 
and interpret the symbols on these coins. He dealt 
with about 1500 symbols and classified them rather 


arbitrarily into six sections — “they comprise human 
figures, arms, trees, birds, animals, symbols of 
Buddhist worship, solar and planetary signs.” He did 
not classify them as pointed out by Mr. Durga 
Prashad “according to their symbol-groups, fabric 
and weight, which is the clue to differentiate one 
type from another.” While trying to arrive at the 
significance of these symbols, Theobald discovered 
that some of (he symbols found in tin* punch-marked 
coins of India wore similar to tin* ancient symbols 
found in the early stones of Kumpc. The next 
scholar who seriously grappled with the problem 
was Mr. Walsh who elaborately described the two 
hoards of silver punch-marked coins found in Patna 
and (ihoro-dlint in the Bhagalpur district of Bihar. 
Mr. Durga Prnshad has now taken up the study of 
these coins in right earnest, and the results of his 
extremely painstaking labours based on the personal 
examination of about 100 such coins are incor- 
porated in the recent Journal of the Asiatic Society 
of Bengal (Xo.JjO.’M), Numismatic Supplement No. 
XLV. In his paper Mr. Durga Prashad deals with 
till* classification and significance of the symbols on 
the silver punch-marked coins of Ancient India. 
“Attempt has been made to revise the list of symbols 
found on tin* silver punch-marked coins illustrated 
and described by Mr. W. Theobald in J.\\. S. R, 
Yol. BIX, 1S00, and Vol. LXX of 1001, by candidly 
copying the figures from well preserved coins, for 
the sake of accurate and scientific classification of 
the coins according to the symbol-groups punched on 
them, which would be actually helpful in di lie ren tin- 
ting the various types of different periods and 
localities, thus providing a key to ascertain the 
period in which they were minted for currency.” 
lie has illustrated 501 figures, some of them being 
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really variations of the* saint* symbols with about, 
half a ilnzc'ii doubtful ones and treats of six different 
types of coins. The correct interpretation of tilt* 
sombols as pointed out by Mr. Durga 1 has hat l will 
surely, “open a new vista for researches in the 
history of ancient India”, and the most important 
discovery assuredly is the resemblances of some of 
these symbols “to the figures and the* pictogmphs 
found on the Mnhcnjndnro seals” — 34 are exactly 
similar and the other S have dost* resemblance. It, 
is therefore evident that some of the symbols date 
from tlu* Chalcolithie period, and their diffusion in 
other countries on the early stones of Kurope, would 
lead us to conclude that some of them may lx* as 
early as the Neolithic Ago, if not earlier, when 
symbols played a far more important part in human 
life than being the usual vehicle of expressing 
human ideas. Whether the import of some of these 
early symbols would ever be divulged to us is a 
doubtful question and it is to anthropology anil early 
history of man that we shall have to turn to unravel 
tin* riddle. At least it is sure that these symbols 
stood for certain ideas- -which were easily under- 
standable by early men — and when they migrated 
and separated from oik* other, they took tin* symbols 
with them no doubt, and their significance was clear 
to them. Hut as men progressed and life became 
more and more complex, the earlier significance was 
sometimes lost or clouded by newer ideas, or later 
interpretation was fastened on them. We in the 
20th (Vntury, fail to appreciate the importance ol 
symbolism in the early history of man, and if wo had 
the clue to unravel tin* mystery, human life in its 
childhood would stand revealed before us. lint we 
must differentiate between the symbols - some are 
common human heritage, while some were adopted 
through men; caprice* by a particular ruler, a 
distinct locality, or perhaps a different, mint. Histori- 
cally all are important to us, and if we could know 
which particular symbol or group of symbols came 
to be adopted by a dynasty of rulers, a particular 
king, locality, mint, or a guild of merchants, our 
knowledge of early history would be more complete 
and the? identification of the coins a mere matter 
nf patient research. Mr. Durga Prashad, by his 
scholarly researches and his extremely illuminating 
plates, has hud us under a heavy debt. He has not 
only given us a presentation of the most difficult 
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problem confronting the Indian numismatists, hut 
has made it possible for other scholars to study 
the subject with the help of the numerous illustra- 
tions appended to his paper. 

Mr. Durga Prashad has divided the punch-marked 
coins into 3 sections in chronological order— -the 
Karly, the Middle, and the Later or Mauryan period, 
coins. The early coins “have a very archaic 
appearance” anti of a lighter standard of weight of 
21 raktikas. There arc certain difficulties in the 
way of the acceptance of this identification. The 
weight of 21 rat is is mentioned in later works and 
not in Maun ; and the designation, Parana or tl uC()ld\ 
given to the punch-marked coins is not confined 
to the early coins, but also to the coins of that time 
and later. Moreover, the word might he explained 
with reference to the method of manufacture. 
The punch-marked coins came to he gradually 
supplanted, at first only partially by east or (lie- 
struck coins, and the earliest east coins can be 
ascribed to tin* 5th century B. <\ at the latest ; it is 
Lilt reasonable to infer that the coins manufactured 
in the aid way by punching as distinguished from east 
and die-struck coins were denominated the Puraiias, 
the *ofd\ as compared with the newer coins east in 
mould or die-struck. Numismatists are generally 
of opinion that the curlier puuclimarkcd coins had 
usually blank reverse, or only “oik*, sometimes two 
or more, minute punch marks;” while these coins 
have 3 to I I symbols on the reverse side. We have 
also to remember as pointed out by Prof. Uapson that 
the Indian coin-types were “essentially local in 
character” and the archaic appearance of the coins 
under review might be ascribed to the peculiar 
conditions of the locality issuing them; we find on 
occasions that even when a better system comes in 
vogue, tlie older system is given the preference, c. ij, 
among the Iudo-Sassaiiians. The complete acceptance 
of the classification proposed requires further 
elucidation. 

In the description of tin* 107 symbols Mr. Durga 
Prashad has been very successful and leaves very 
little to be desired ; when lie comes to their inter- 
pretation, “he is well aware of the soft ground hi* is 
treading,” as Ik* has himself put it. Complete success 
in this matter is out of the question, as some of the 
symbols, as previously pointed out, belong to the 
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earliest period of human culture. Mr. I )iii*«jc:i Prashad 
relics For their interpretation on certain Taalric and 
otlnT texts which are hundreds of years l:»t <*r than the 
puneh-mnrkeel coins. We cannot, however, on that 
score reject the interpretation based on these late 
texts altogether, because they may contain genuine 
traditions of olden time* about these early symbols. 
There is, however, a great risk to be guarded against : 
the symbols which were the common heritage of the 
dillerent religious sects of this country might have 
been adopted by the later writers and a new inter- 
pretation put on them; just as the S/ruslika, one 
of the oldest symbols, has been recently adopted by 
the Nazis of (lermany. lhil there can he generally 
no objection to the acceptance of t hf nomenclature 
lor these symbols taken from the Tim Ink texts as 
these are mainly of a descriptive nature. So the 
correct attitude seems to be to suspend judgment and 
to await further and fuller discussions. These 
symbols were the ankas or heraldic devices of the 
different rulers, mints, or localities, and some of them 
might have been adopted arbitrarily, merely as a 
matter of caprice, and to scan'll for their significance 
would be iu vain. It has now been definitely proved 
that the punch-marked coins are “a public coinage 
issued by authority”, and consequently these are 
assignable to a part ieular state, ruler, or locality, if 
we only have a key to tin 1 identification of the 
dillerent symbols and their combinations employed 
in the coins. The same symbol may Ik* found with 
modifications (e. <f. Symbols 1-11, PI. XXII; 2-2N, 
PI. XX VI.) and the variations might be due to their 
employment by the different rulers or, in some 
cases, by the same ruler in dillerent localities or 
mints. However, it is an intriguing subject and 
much work has not been done in this direction. Mr 
Durga Prnshnd takes the Hill symbol (Mem) sur- 
mounted by the crescent to bo the emblem of 
( Tandragupta Maun a. 'This symbol was found by 
Dr. S, looncr on a stone pillar at Kmiurahar (Patna) 
which is generally ascribed to ( liandragupta ; so 
smile o[ the coins bearing this symbol might belong 
to the Maurya Kmperor ( Tandragupta. We might 
have a surer looting, if wo could ascertain the group 
of symbols usually in number of which the Mem 
ortho Hill symbol was one. The suggestion that 
this symbol is the monogram of ( 'handragupta 
Maurya cannot be accepted as it is dillieidt to con- 


ceive of the use of an ideograph— the crescent for 
Vlinndra’, the moon, with the phonetic figures, the 
three arches, i I they really read (iiipta . Another 
symbol (PI. XXVI, a chakra , composed of 

three arrows and a central circle with a big dot, 
designated Shatfuru-cl/akra by Mr. Durga Prashad 
has been assigned to the Maurya period. L Avon Id 
rather prefer Mr. Walshs identification of it to three 
umbrellas bound together in the middle, as we know 
that umbrellas are specially associated with tin* 
majesty of the Slate in Hindu India audit, might, be 
“the mark of the supreme government.” Tin* figure 21 
(PI. XX II) which is “found on !)!)'/> of Inter coins” 
is assuredly not the sun, but it may be the ‘discus’, 
the special emblem of the rulers justifying their title 
of Rajaclndvravartty “the king who is the wielder 
of the discus”. It may be that these two symbols 
of the Three-l ’mbrellas and the Discus were the 
special emblems of the dynasties claiming imperial 
power in ancient India. Tin* variations of these 1 
two symbols which are found in all the coins of 
plates l,o and II to ‘21, and the other accompanying 
symbols forming groups of live, have not been 
explained except that tin* Mcru or Hill symbol 
which is the third in coins Nos. tfl-ldl (PI. XVII- 
XIX) belongs to ( 'huudruguptn and a Hill of live 
arches with a peacock perched on it (Fig. dli PI. 
XXVI) has been ascribed to Asoka. Similarly, it 
might be possible to ident ily other coins as a result 
of careful study, though absolute 1 certainty as regards 
ident ilie'at ion is well-nigh impossible 1 under the* 
present state* of onr knowledge. The Straslika (Fig. 
Ilk") PI. XXI! 1 ) is not enily a very ancient symbol 
but alsei we'll known. It is found practically all 
eiver the* world and the* Hindus de»cm it. specially 
auspicious. Ibiw it originated, it is dillie*ult to 
determine, hut scholars like Have'll anil others think 
that it represents the- visible movement e>f the sun 
remnd the* e-arth t e » whie*h we* e>we* the 1 seasons and 
the consequent productivity of the* soil, anel Imnce* 
all our prosperity and happiness. 'This rotatory 
movement was at first expressed, by symbols like 
Nos. SI, 1)7 (PI. XXIII), and a stereotyped form was 
give*n to it with its four hands turning to the 1 right. 
It is auspicious and its opposite 1 i. a. hands turning 
to the left is now looked upon as inauspicious and 
consequently not use-el in modern times. Figs. 1 10-1 HI 
(PI. XXIII) are taken by the author to be variations 
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of tho symbol of (lie eye. Similar symbols wo liavo 
on tho soals ol' Mohonjodaro and Ilarappa, and 
knowing full well t lu* provalonoo of tho cult of tin* 
Toni and the Lingam in tho ( 'halcolithic period of 
which various spooimons have boon found in tho 
ancient sites, wo would rather prefer to identify those 
symbols (Figs. 110-1 lti) with Toni and the tin;. 1-0 
with the Lin^am, the symbolic representation of the 
creative energy. Another identification with which 
I cannot agree is that of tho symbols 1-11 (PI. XXII), 
the so-ea I led “Taurine”. Mr. Durga Prashad takes 
it to lx* tho Kralimi letter ‘Mn*. P»nt in all tho 
symbols dealt with, not a single other letter has been 
identified ; and it. throws the author in a ditlicult 
position; for example, when discussing Fig. !»N (PI. 
XXVI) ho writes, “the puzzle is to explain the 
presence of M’s”. This so-called ‘Taurine’ or *Ma’ 


is perhaps “a simpler form” of the Xandipada symbol 
as pointed out by Prof. Kapsoit. Tho name of the 
symbol we get from an inscription in the Padana 
Hill and it was used by all the sects of Ancient 
India, tin* Hindus, tin* Buddhists, and the Jainas, and 
arc found not only in coins but also in sculptures. 
As the review is already a long one, I have to bring 
the discussion to an abrupt close. 

Mr. Ihirga Prashad’s enthusiasm for the subject 
of his choice is unbounded, and by his patient labours 
he has earned the gratitude of the Indian numisma- 
tists, and it is ardently hoped that he will give us 
more about this enchanting subject in future.* 

*Mr. Durga rraslnul’s contribution to tin* Journal of the 
Asiatic Society of Bengal— Num. Sup. No. XI.Y- 
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Poisonous Snakes and Extraction of their Venom 

The poisonous snake's luivc* been divided into I wo 
gre*af families, the* < k f ilul)i*id:i< k ami tin* viperidae. 
Without entering into furt her details of classification, 
it may lx* >tate*el that tin* cohrsi and Russell's 
viper (Dahoa) may lx* ronsideivd as typical rcpn*>cn- 
f at i\ •os ol tin* eoluliridae ami tin* viperidae families 
respectively. In India, the largest number of deaths 
by snake bites is e*atise*el by the cobra and next to it 
by Russell's viper. The poisonous snakes con- 
tain two powerful faiths, one on each side of the 
upper jaw. Kneli fang is traversed by a canal, one 
end of which communicates with the poison glands, 
and tin* other end opens near tin* tip of the tooth 
( on the convex side ). The venom is secreted by 
these glands and the fangs are used by the snake as 
inoculating apparatus, Venom can be extracted 
from the poison glands of either freshly killed or 
living snakes. The living snake is held tightly by 
the neck so that it cannot turn its head. The edge 
of a small dish covered with thin guttnparchn 
membrane is then introduced between its jaws and 
the poison glands arc* pressed gently. The venom 
collects in the dish. It is needless to add that it 
requires good technical skill and coolness to extract 
venom from big and powerful snakes. Freshly 
collected venom is a syrupy liquid with yellowish 
tinge, and shows a weak acidic re-action with litmus. 
When dried, it becomes translucent and cracks into 
small lamellae like dried egg albumen. Venom, 
whether fresh or dried, is soluble in water. 

Physiological Action 

The ctVccts produced by venom depend on the 
species of the animal bitten, on tin* species of the 
snake* indicting the bite*, and also on the* site* and the 
severity of the bite. Thus tlu* bite* of a cohibridae 
produces practically no effect (local), while that of a 
viperidae produces .severe local e fleets. On the 
other hand, the general intoxication is much more 


pronounced with the venom of coluhridac than 
with that of viperidae. 

The effects produced in eases ot latal bites in- 
dicted by a coluhridac or a viperidae may be 
described as follows: When a person is bitten by 
a snake of the colubridae family, sav cobra, the 
victim does not feel much pain in tlu* region of bite, 
although a numbness supervenes in that part and 
spreads rapidly throughout the system. The patient 
soon experiences a kind of lassitude and an almost 
irresistable desire lor sleep. He can scarcely support 
himself on his legs, and feels ditlicultv in breathing. 
A drowsiness gradually overcomes the patient. The 
ditlicully of breathing becomes greater and the pulse* 
becomes slower and weaker. The eyelids droop, 
tin* tongue* is swollen, and there* is profuse secretion 
of saliva. After a few hiccups the* patient falls 
into tlu* most profound coma and dies. In some eases, 
even after respiration has ceased, the lmart continues 
to he*at for nearly two hours. All this happens 

in the* course of two to seve*n hours, rarely more. 

• 

At the* autopsy, the bh >el is foiinel to* remain 
liuiel. Small haemorrhagic patches are* noticed e>n 
the* surface of the* live*r, spleen, and either tissues. 
Small infarcts scattered all ove*r the* lungs are also 
noticeable*. 

II the* bite is inflie‘te*el by a snake of the viperidae 
family, the* victim feeds acute* pain in the scat of 
bite which soon appears re*el and then, purple. Sharp 
pain accompanied by crumps extends towards the base 
of the* limb. The* patient feels extreme dryness of 
the mouth and throat anel intense thirst, In a few 
hours he* becomes insensible* and exhibits difficulty 
in hrc*athiug. Asphyxia them ensues, and the in- 
spiratory movement ceases. The heart, however, 
continues to he*at for ahemt a quarte>r of an hour after 
respiratory movement has ceased completely. 

At the autopsy, the blood, instead of remaining 
fluid, is found to clot into a mass in almost all 
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the vessels. Six to eijrlit hours sifter death, the 
clots begin to redissolve, and then become fluid as 
iu poisoning by cobra venom, Knormous dilatation 
of the capillaries in the abdominal organs and exten- 
sive haemorrhage in the serous cavities arc also 
noticed. 

Approximate lethal Dose for Man 

It is dillicult to estimate accurately the lethal 
dose ol a venom for man. Assuming, however, that 
the resistance of human beings is intermediate 
between two higher species of animals, approximate 
figures have been worked out for venoms of different 
snakes. These an* recorded in Table I along with 
the maximum <|iinntity of venom which these snakes 
can inject. Tl may be mentioned, however, that the 
toxicity of the venom may lx* greatly modified by 
the route by which it is administered. Thus a dose 
of cobra venom which proves fatal to rats on 
subcutaneous injection produces no harmful effects 
when administered bv mouth. Kven two or three 
times the lethal dose docs not cause any harm. This 
is not the* cast*, however, with viper venom. If 
can produce fatal effects even when administered 
through the mouth. 


TAB m*: I 




Maximum dose* 

for 


Snake* 

given at a bite 

man in 



in in. gtu. 

in. gin. 

1 . 

Najsi Tripuelians 




(Cobni-ele*-Capello) 

2110 

15-0 

2 

Naja IJniiganis 




(King Cobra) 

ioo-o 

12*0 

V 

li. Candidas 




(Common Krait) 

5 4 

ro 

\. 

V. Kussclli 




(Oaboa) 

72*0 

420 

5. 

K. Corinatns 

12-3 

5 0 

t). 

h. Gramincus 




(Green pit Viper) 

141 

100-0 


It will bo noticed from the above table that a 
king cobra can inject at a single bite many times the 
dose* lethal for men. Klephants bitten by the cobra 
have been reported to have died within three hours 
of the bite. It is, however, fortunate that, seldom 
:i snake gets opportunity to inject the maximum 
dose in h single* bite. The average dose of venom 
injected in a bite* is, therefore*, much smaller than the 
figures given above. 

4 


The Complex Nature of Venom 

The sn; ike venom is a mixture, cenisisting of 
lemoeytes, mucous, e'pitlmlial debris, nitrogenous and 
non-nit rogcnoiis organic compounds and salts (mostly 
chloride's and phosphates of e'alciiuu, magnesium, 
sodium, and ammonium). The toxic e'oiistitucnts of 
tlx* ve-noin arc usually bclie*ve*el to he* nitmgemous 
organic eompnunels, resembling the pmte'ins iu many 
e>f t he*ir preipcrties. Some* of the important cem- 
stitimuts arc be) the* ne'iirotoxin, (/y) the* hae'ineilysin. 
(c) the* hae-meuThagin, {>/) a blood coagulating princi- 
ple*, anil (r) mu* nr more* prote*olytic <*nzyme*s. 

(a) The Nenrotoxin : 

rids i.s, (he* iiiisl active* poison in the* venom of 
the* cnluhrielae* family. When an animal is bitten 
by a ivptilc of thi< family, elcatli is e*aiise*el mainly 
by the* imiirotoxin. This fuxin is not elcstroye*d by 
he*ating its solution at 7u°( ' for about .‘>11 minutes, or 
at 1 U0°( lor a short time*. At l‘J0 o (\ howeve-r, 
it is e 1 e *st roye'tl rapielly. It strongly a II <*e*t s the* 
nervous system. In the* first instance* it brings about 
a suppression of the* functions vested in the* nerve 
cells that are* found in conimct ion with the* vagus 
nerve, the* spinal accevvory, anel the hypoglossal. 
Later on, the* excitability of the* nerve endings in the* 
muscles is found to have* Im*i*ii destroyed. This 
actiem shows gre*at similarity to that of ciirari. The* 
nerve* e’i’lls have* a strong atlinitv for the* ne*urotoxin. 
When shake'll with brain e*mulsiou, the* toxin is 
almost <*fimplcte*ly re'iuovcd from its solution and 
lixe*e| bv the* brain matter. It may be* mentione*el 
that tin* ve*noni of some* viperielae is also rich in 
nenrotoxin. 

(b) The Hacmolysin 

The* ve*noin of almost all poisonous snakes can 
prodime* haemolysis of (lie red blond corpuscles of 
animals. This hae*molvt ic power is attrilmte*d to a 
toxic principle* calk'd hae*molysin. In vitm-e*xpe*ri- 
ments it has l>e»cn obse*rve*el that if the* re*el blooel 
e*orpuscle*s, say of horse*, arc carefully washe*el with 
physiologie*a l saline* ( O.S"» NaCI solution) venom 
by itse*lf e*annot hacmolyze* the*m. An addition 
of normal lmrse* se*rimi preferably he*ate*el, or of a 
few drops of dilute* lecithin solution, ivstorevs the 
haemolytic, p<»we*r. Jt has be*cn sugge*st(*d that 
hacmeilysm combine's with lecithin anel it is this com- 
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plex Iccithieh* which brings about the haemolysis ol 
1 1n* red blond corpuscles. Tin* activating :ictiiui of 
( he * heated in > 1111 : 1 ! hnisc serum has also been traced 
to the presence of Irce lecithin in it. Like tin* 
iieiiroloxin, the hacmoly<in is also resistant to heat 
and is not des|ro\cd if its solution L heated at 1 0U° ( 
for a short linn*. Healing al I 'JO'M 1 however rapidly 
destroys the hacmnlysju. If has been .separated from 
tin 1 neiimloxin by Ink inn: advantage nl' its com- 
bination with lecithin to form a complex compound. 

(c) The Ilaemorrhagin 

It has already been stated that a viper bile ed'tcn 
produces a severe local reaction. This is caused by 
a toxic substance which has been termed liaemn- 
rrhagin by Klexeiir and Noguchi. The Ilaemorrhagin 
is destroyed when a solution of viper venom is 
heated at 75°( \ Thus, it has been observed that O b 
milligrams of crolalus ( viperidae ) venom, heated 
previously at 75°( 1 for thirty minutes, fails to kill a 
guinea-pig on intracerebral injection while one tenth 
of this dose of fresh venom is siillicient to kill a 
guinea-pig of the same* weight, eleatli being elite to 
severe haemorrhagic lesions in the brain. The 
haemorrhairin is, therefore, less thermostable than the 
neiirotoxiu or the hacmolvsin. 

(d) The Blood Coagulating Piinciplc 

It has already been mentioned that postmortem 
examination of victims of viperidae bite reveals in 
addition to other changes coagulation of blood in all 
the vessels, provided death occurred shortly after 
the bite. Jn vitro-experiments, however, it has been 
found that while in weak doses the venom always 
coagulated, cit rated, or oxalated, blood, in strong 
doses it. fails to produce such effects. This pheno- 
menon was investigated by Calmette* and Noe and 
tin* cause was traced by them to the presence of pro- 
teolytic enzymes in the venom. With strong (loses 
of venom, the fibrinogen and other proteins in the 
blood were digested by the enzymes and thus clotting 
was prevented. When a .solution af viper venom is 
Incited at 70°( 1 for sometime, this blood coagu luting 
principle is destroyed. 

(c) The Proteolytic Enxymcs 

The dissolving action of snake venom on tin* 
endothelium of the blood vessels and on the muscular 


tissues was recorded by many early observers. Its 
action on proteins, like gelatin, fibrin, and egg- 
albumen. was first investigated by Klexeur and 
Noguchi. Venoms of viperidae as also those of 
colubridae can digest fibrin, gelatin, and fresh egg- 
albumen. (iclatiu solution, thus acted upon, loses 
its power of setting to a jelly. The, disintegration 
of eaesiu and serum albumen solutions by venom 
does not proceed so far as to the peptone but stops 
at the albuiuose stage. It has been noted that 
neither snake venom nor pancreatic juice alone can 
digest coagulated egg-albumen. A mixture of the 
two, however, can readily dissolve the coagulated 
albumen. A solution of venom loses practically all 
its proteolytic power when heated at 70°C for some- 
time. Snake venom can also bring about the lysis of 
some bacteria and protozoa. It is not known 
whether this lytic action is due to the presence of 
specific lysins or to that of the proteolytic enzymes in 
the venom. It may he mentioned that none of t lie* 
constituents discussed above have been separated in 
a sufficiently pun* slate for the study of their chemi- 
cal and physico-chemical properties. 

When a solution of snake venom is exposed to 
light, its toxic properties are either modified or com- 
pletely destroyed, depending on the intensity of the 
source* of light and the period of exposure. Oxidizing 
reagents like potassium permanganate*, potassium 
diehminrle, ozone, ehlorin . bromine*, bleaching 
powder, hypochlorites etc., destroy the* toxicity of the 
solutions of snake* venom. Calcium chloride* can also 
attenuate venom. 

Treatment of Snake Bite 

Since solutions of permanganate and hypochlorite 
destroy the toxicity of venom, percoalation of the site 
of the wound with solutions of these* substances im- 
mediately after the bite, has be*en recommended by 
many. The most scientific treatment, howe*ver, is the* 
intravemous injection of the proper antivemomous 
serum in appropriate dose (such antivenin scrum was 
first prepared by Calmette). Polyvalent anti- 
venomous serum is now be*ing produced in the 
various scrum institutes. In India, antivemomous 
serum which can cure cases of cobra bite of moderate 
severity as well as of Russell’s viper bite is 
manuiaetiired at the Central llcscarcli Institute at 
Kasauli. 
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The Taeahj-Fonrth \mnnil Kcpnrt of the Kaiser 
Withe! nt Society far Attraneemeat of Sric/ter, (Aj)rit 
w:a to March m;.) 

The Society shows a t < >t :i 1 membership ot tioli 
against on April 1, P.W1. This records less ol‘ 

against !)!> of the previous year. Of these 1 1 died, 
and (>.“> discontinued their membership (probably these 
were Jewish scholars expelled from Germany by the 
Nazi (lovernment), and there are 10 new entrants. 
The present president is Prof. Max Planck, the 
celebrated author of the (Quantum Theory of Light, 
who succeeded the tirst president and the spiritual 
founder of the Society, Dr. Adolf von I lurnack, who 
died in 1001. One of the vice-presidents is Dr. F. 
Krupp von Holden and llalbaeh, the present head 
of the famous Krupp Iron Works. The Society is 
now supported mainly by the State as, owing to tin* 
bad financial condition of the different industries, 
the income from these sources has been greatly 
reduced. 

Amongst the new additions is to be mentioned the 
K. W. 1.* for Physics at Herlin-Daldem. originally 
planned for Prof. Kinstein of Relativity lame. The 
building of the Institute was started with funds 
supplied by the Rockefeller Foundation, ami lias 
been completed at the expense of the State. Dr. P. 
Debye, at present Professor of Kxperimcntal Physics 
at the Leipzig Lniversity has accepted the invitation 
ol the Society to act as director of the Institute. 

A large number of lectures were held at the 
I larnaek-house, Herlin, by the scientific members, 
directors of the various K. W. institutes, and foreign 
saraafs. The following is a brief account of the 
activities of the research institutes under the control 
ol the Society. 

The K.W.I. for Researches in Water Power and 
Hydraulics, Munich 

This Institute specializes in all kinds of problems 


connected with How of water through rivers and 
canals, hi fact, this is a River Physics Laboratory 
During the current year this laboratory received an 
interesting order from the National (Tinese Govern- 
meiit of Nankin for experimenting with laboratory 
models for the regulation of water through the river 
lloaug-llo in Northern (Tina. It may be remem- 
bered that the daily press reported some weeks ago 
that the lloaug-llo (The Yellow River) had burst 
its embankments and caused a severe Hood in which 
a million people arc said to have been rendered home- 
less, and about a hundred thousand perished. The 
eatasl ropliic Hoods of the Yellow River are not 
casual events, but are periodic occurrences which 
have occurred through ages, and have been 
matters of grave anxiety Ibr the rulers of (Tina. 
These Hoods have caused such enormous damage to 
men and crops that the lloaug-llo is known as 
( hunt's Hirer a/ Sowars. The Nat ional ( lovernment 
has engaged the services of (ierman and American 
experts to Hud out whether training work is possible 
whereby the danger caused by such Hoods can be 
minimized. The laboratory work is conducted by 
Dr. Kngcls of Dresden in a model channel, I 'JO 
met res long, and H metres broad, in the experimental 
station at Obernach, and water under high pressure 
is driven through the channel for finding out the ideal 
form of the bed and lor studying the eH'ccts ol 
deepening and straightening of the channel. The 
results obtained from such studies will be presented 
to the ( Tinese Government in the form of a report, 
and utilized in the planning of the future training 
works lor this river. The Sur.su-: and (Vmtiik 
from the very beginning has been pleading for the 
establishment of a River Physics Laboratory lor 
Hengal, for the fate of no country, not even that ol 
( Tina, depends so much on rivers at that of Hengal. 
It is hoped that in all future engineering undertakings 
such as canals, railways, and bridges, which are 
likely to disturb tin* natural How of water through 
her rivers, the Hengal Government may take a lesson 


K. W. I. denotes Kaiser Wilhelm Institute. 
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from the ( 'hiucse, and should sanction no plan unless 
it lists been tested in a River Physics Laboratory by 
means of laboratory models. 

The K. W. I. for Investigation of Metals, 
Stuttgart 

It is a new institute wliieli lias been built in tin* 
centre of (icrmany’s industry with the aid of funds 
provided jointly by the Slate of Wiitormberg, the 
City of Stuttgart, and tlie I'nion of (jcrman Metal 
Industries. It has planned a large number of researeli 
works on metals and their alloys, and on the X-ray 
tests of metal works and their physico-chemical 
properties. 

The K. W. I. for the investigation of Iron, 
Dusselldorf 

This institute is situated iu the centre of 
(iermany’s Iron Industry. Iron and steel have been 
described as tin* backbone of modern civilization, 
and every year demands for new kinds of steel for 
different purposes are increasing. The present insti- 
tute is considered as one of the* most important for 
national welfare, and is under tin* direct patronage* 
ol the* federal state and tin* great Krupp Works, 
whose present head is, as mentiemed be* foil*, e»nc of 
the vice-presidents of the* K. W. Society. This insti- 
tute* appears tee enjoy a sumptuous grant as it contains 
a very large* number of workers and is litt<*el with 
the* most up-to-date apparatus. It carries on invest i- 
gatiems on the* metallurgical processes for the* inanu- 
lactiirc ed dillerent kinds e »f ste*el, their chemical, 
physical, and nn*ehanieal properties. 

The K. W. I. for investigation on Coal, 
Mulheitn, Ruhr 

This institute is situated iu the* Ruhr district, 
famous for its ce»al deposits. The most outstanding 
contribution e>f this department has been tin* working 
out eif a practical method feir synthesis of Renzene* 
from coal by the* director Dr. F. Fisher and Dr. 
Tropsch. A big chemical linn in (Jermany (the 
Ruhr ( Temical Works Ltd.) has built up an experi- 
mental fae*tory for working out the* process 
industrially. It is nee »ssary to explain to the Indian 
readers why this process is considered to bo of such 
vast importance for (Jermany. Though (Jermany 
has plenty of coal d(*posits, she has got no oil, and 


in case a war breaks out, most of her automobile 
t radio would be seriously handicapped. Though 
technical processes lor conversion of brown coal to 
oil has bee*n discovered (the Borgius Process), such 
oil cannot compete with natural oil on account of 
tin* high cost of manufacture. The present discovery 
is expected to bring the economic solution of the 
problem within the* range of possibility. The Insti- 
tute has got before it various connected problems 
still to solve, namely, the perfection of synthesis in 
dillerent stages, the solution of the problem of 
regeneration of contact catnlysors which are used for 
the lnj(lro(jnmlinn of mill, utilization of the different 
products of synthesis (Benzene, oil, and Paratlin), 
and the question of their application and of further 
conversion to lubricating oil and other chemical 
products. The Institute has been able to work out 
the synthesis of different kinds of lubricating oil and 
of heavy oil used in Diesel Motors. Many other 
interesting works in this connection are being curried 
on iu this institute for which reference may be 
made to t I k* original report. 

The K. W. I. for investigation of Silicates, 
Berlin-Dahlem 

These laboratories are devoted to the* investiga- 
tion of all kinds of silicates which include, cement, 
mortar, bitumen porcelain (ceramics) and glass. 

The director of the Institute, Prof. W.'Kitel, is 
a physical chemist and mineralogist of eminence. 
Important research work for flu* improvement, of 
glass and ceramic industry is being carried on in 
this institute. Attempts are being made in these 
laboratories to synthesize precious minerals under 
high pressure and temperature on the same lines 
as in the (leophysieal Laboratory at Washington, 
L. S. A. It is at present investigating the problem 
of coloration of glass, particular attention being 
paid to various load glasses. 

The K. W. I. for Leather Research. Dresden 

The director of this institute, Dr. W. (Jrassmann, 
is a distinguished authority on the chemistry of 
leather. The Institute is trying to develop the 
scientific side of the tanning and agricultural 
industries of (Jermany. The analysis and synthesis 
of proteins and the action of proteolytic, ferments on 
proteins and polypeptides art* being investigated. 
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The K. W. I, for investigations of fluid motion with 

which is incorporated the State-owned experi- 
mental station for Aerodynamics 
(Goettingen, Germany) 

This Institute 1 is under Prof. Prandtl, a (anions 
authority oil fluid motions and a professor in the 
I’niviTsity of Gottingen, and the sub-section on ex- 
perimental aerodynamics is under I)r. Betz. 

This laboratory specializes in all kinds of fluid 
motion, theoretical as well as experimental. It 
contains a big wind tunnel through which wind at 
any velocity can be sucked, and models of aeroplanes 
can be tested for stability, tin* best form of wing 
and other problems connected with aeroplane flight 
being always under investigation. It, therefore, 
serves as a testing laboratory for all kinds of 
aeroplanes, as well as a research laboratory for 
new inventions in aeroplane flight. 

The present year’s work consists of some theore- 
tical work on the influence of turbulent motion on 
the earth’s atmosphere in the lowermost levels, study 
on the influence of profile forms of aeroplane wings 
on distribution of pressure, total resistance to 
aeroplane flight, mechanics of atmospheric circula- 
tion etc. 

The Society has under its control the* following 
institutes for the investigation of problems of pure 
science. 

The K. W. I. for Radioactivity at Beriin-Dahlem 

This is Germany’s foremost institute for in- 
vestigation of problems connected with radioactivity. 

It is divided into two sections, one under l)r. 
Hahn, dealing with chemical problems, and the other 
under Dr. (Miss) Lise Meitner, dealing with physical 
problems. It is not possible for every laboratory 
to undertake researches on radioactivity as was 
emphasized by Prof. I). M. Bose in his letter to tin* 
August Number of SnKset: axi> (Yi/ithk, for such 
work requires supply of a good quantity of radium, 
costing a large amount of money. 

in 1911 when K. VV r . Society was founded, 
oik* of the reasons given for the foundation of such 
mi institution was that Germany at that time was 
lather backward in investigations on radioactivity, 

6 


for while France had her Madam (’uric, and Knglaud 
a flourishing school of research in radioactivity 
which owed its existence mainly to the energy of 
Lord Rutherford and his school, no outstanding 
contribution on this subject had yet conic from 
Germany. It was attributed to lack of facilities 
for research in these lines in the university labora- 
tories in Germany. Since then the K. \V. 1. for 
radioactive researches has more than made up for 
the [>ast backwardness of Germany, and its workers 
have made very notable contributions to the subject. 
These include discovery of radiothorium, mesotho- 
rium, (a cheap substitute for radium), protactinium 
of which tin* Institution has got a supply of 500 
milligrams, the largest in the world. 

The physical section under Dr. Meitner has made 
outstanding contributions to problems of «- and 
/*- ray disintegration. The present year’s activities 
included investigation on Nuclear Physics parti- 
cularly on production of Induced Radioactivity by 
bombardment of atoms with neutrons. The labora- 
tory reports that it is able to product* elements of 
higher atomic number than uranium by neutron 
bombardment, a discovery first claimed by the Italian 
professor, Fermi, but not since confirmed. 

The K. W. I. for Flectro-chemistry and Physical 
Chemistry, Berlin Dahlem 

There is no report from this institute which up to 
1933, was under tin* directorship of the celebrated 
Dr. I label*. As mentioned above, Haber was the 
man who first worked out a cheap method for the 
synthesis of ammonia out of nitrogen of the atmos- 
phere just before* tin* outbreak of the* Great 
War. 

It is said that but for this discovery tin* war would 
have been finished within six months, as the Allied 
Powers placed an embargo on the import of Chile 
saltpetre which is the raw material for the manu- 
facture of all kinds of explosives. Haber’s discovery 
made Germany completely independent of any 
outside supply in the matter of manufacture of 
explosives. After the war tin* process has been 
still further developed and widely applied for the 
manufacture of fertilizers and other chemicals. The 
Laboratory had a sub-section for investigation of 
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colloid chemistry under Kreimdlich. After tin 1 War 
it undertook a l:ir*r«* number of investigations of 
fundamental inij i« irtiiiic-c such as gas reactions, ioniza- 
tion potential ol iTcmcnN (lYauek. theories nl 
rat a ly. sis, investigation of spectra of atoms. Por 
a time, it is reported, Haber was engaged in 
working nut a practical inHlnxl Tor recovery of gold 
out of sea water in eertain parts nl‘ oceans which, on 
geological ground'', are known to he rich in gold, 
lie is said to have undertaken a journey for this 
purpose to the ( 'liile coast, hut the effort does not 
appear to have been successful. 

The Institute was closed in ldb.T hy the orders 
of the Nazi ( iovcrnmciit as the Director and a 
number of prominent workers happened to he of 
•Jewish descent. Many of the workers found asylum 
in Kurland and America, and Ilaher himself got an 
invitation to settle at ( 'ambridgc. Hut he died while 
on his way to a health station in Switzerland. About 
this sad incident wrote Dr. Von Lam*, the discoverer 
of the physical nature of X-rays ‘ThemNtoeles is 
known to history as the victor of Salamis and 
not as a refugee in (| 1( . court of the Persian 
Kmpemr." * 

The K. W. I. for Biology, Berlin-Dalilcm 

This is divided into three sections, presided over 
respectively by Dr. Wettstein, (ioldsclunidt and 
Hartmann. This institute specializes in the in<|uiry 
of the questions of fundamental biological import- 
ance, as for example, those of genetics, mutation 
theory, mechanism of absorption of salts by plants 
and animals, investigation on chromosome morphology 
of Drosophila, and its genetic significance, cases of 
haploid parthenogenesis etc. On account of ex- 
cellent facilities lor research provided in this 
institute, it attracts a large number of foreign 
scholars of note and standing. 

’ TluMiiistorles was tlu* Athenian patriot who organized 
the ( ireeks for defence of their country against the Peisians 
who attacked (’.recce in lsS H-C. under the leadership of 
their Kmpcror, Xerxes, and he was responsible for the nn\al 
victory at Salamis which produced the turn in atfairs le; ding 
to the filial expulsion of the Persians from the ('.reek soil. 
Hy a strange turn of foitune, the very same Themistoeles was 
expelled by a political faction hostile to him from Athens and 
he ended his days as a refugee in the couit ot the Persian 
Kmpcror. 


The K. W. I. for Bio-chemistry, Berliti-Dalilem 

This institute on llio-chemistry with ;t section on 
lmmuno-( Ticmistry ;ind tobacco rcscurch under the 
direction ol Prof. C. Xcuberg is also world famous. 
Prof. Xcuberg like Prof. Huber helped (icrmany con- 
siderably during the War by his researches. There 
was a great shortage of animal fat in ( lermany, and 
lienee very little glycerine could he prepared during 
the War. Without glycerine, nitro-glyeerine which 
when mixed with kirsrhjahr forms dynamite cannot 
be produced, and hence (icrmany ran the risk of 
being short nf explosives during the War. The Direc- 
tor ol the Institute in his researches on fermentation 
noted that small amounts of glycerine is produced 
even in the alcoholic fermentation of glucose accord- 
ing to the following eipialion : — 

rjL, o, ril : > mo : ro, : r,n,<> : < ( glycerol ) 

The acetaldehyde was made to combine with 
sodium sulphite, and hence the formation of glycerine 
from sugar was facilitated. Rased on this method 
large amounts of glycerine wen* manufactured in 
( icrmany during the (ireat War. This research was 
considered to be of great importance by the Xobcl 
Committee in Sweden and Prof. Xcuberg was award- 
ed a Xobcl Prize in Chemistry in Idol. 

The K. W. I. for Cell Physiology, Berlin-Dahlem 

This institute is presided over by Prof. (). 
Warburg, a Nobel Laureate. Recently a highly 
equipped laboi..tory has been Imilt for him with 
special grant from the Uocheleller funds. There 
are always several foreign professors working in 
this laboratory, as excellent facilities for research 
work arc available here. Prof. Warburg's researches 
on the energy relations of carbon assimilation and 
the mechanisms of cell respiration are widely know’ll. 
During the last few years Ik* has been busy with 
important investigations on the respiration of cells 
sulleriug from cancer. These researches which arc 
of very great importance in understanding the 
etiology of this dreadful scourge of humanity have 
been incorporated in the form of a book which has 
been now’ translated into Lnglish. During the last 
d to I years he has published important results on 
oxidation enzymes. These oxidation enzymes can 
be obtained from white of an egg, from yeast, and 
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other substances. These researches are likely to 
throw some light on the enigma of life. 

The K. W. I. for Medical Research, Heidelberg 

This institute has been <livi<l<<l into various 
sections. 

(//) The* Institute lor Physics is under the 
guidance ol Dr. Hntlie, a distinguished authority on 
Nuclear Physics. A lew years ago Dr. Ik it lie and 
his colleague Dr. (ieiger |ilaeed })olonium, a radio- 
active body emitting ^-particles in contact with 
IJcryllium, a light metal, and found that rays much 
more penetrating than the most penetrating 
rays from any radioactive body come out of the 
combination. These researches were taken up by 
the younger Madam ( hiric-Joliot and her husband 
Prof. .Joliot at Pari" and Dr. Chadwick at Cambridge, 
and the latter showed that the penetrating radiations 
of I lot he and ( Jeiger are “neutrons”, a new funda- 
mental particle of the same dimensions as nlomic- 
nuclei, possessing no charge but the same mass as 
the 11 -atom, and capable of passing through miles 
of matter without dillieulty. 

The Institute is at present engaged in studying 
unclear physics, the nature of cosmic rays. Dm* 
member Dr. Krcuchcii is investigating the so-called 
mitogenetic rays, supposed to be given olT during 
moments of breaking up of animal cells. 

I/d The (’hemical IJraneh of the Institute ol 
Medical Research is ext remely famous now, as the 
young director Prof. |{. Kuhn has done very im- 
portant researches on vitamins and natural pigments. 
Prof. Kuhn and his associates have shown that a 
mol of /»- carotene is the precursor of two mols of 
vitamin \\’ in the animal body. 


<"40 ! ‘J Hi O ^‘sollao <>. 

They have also published excellent research 
work on the vitamin ‘IP group. Moreover, these 
researchers are excellent synthetic organic chemists 
and have synthesized numerous important substances. 

(/■) 'The Institute of Physiology is presided over 
by the eminent investigator. Prof. (). Meycrholf, a 
Nobel Laureate in Physiology. 'Phis distinguished 
scientist carried on quantitative observation in many 
bacterial and physiological processes, lie carried 
on accurate measurements on the amount of carbon 
assimilated per gram of ammonia oxidized by the 
nitrifying bacteria. Me and his collaborators have 
published classical research work on the chemistry 
and physiology of muscular work and on the 
chemistry of ferment at inn. The Institute under the 
guidance ol Prof. Meycrholf is one of the best 
physiological laboratories in the world lor scientific 
research. 

[(I) The Institute of Pathology j* under the 
direction of Prof, von Krehl. In this institute 
diseases of heart muscles, children's diseases, speci- 
fic dynamic effect of proteins in metabolism, respira- 
tory quotients of different animals, and several other 
medical problem" are being investigated. 

The K. W. I. for Physiology of work, Dortmund 

This institute is under the direction of Dr. K. 
At/.ler. The influence of pho"phates 011 muscular 
work, the influence of climate on muscular work and 
other problems are under investigation. 

( To he ena Hoard ) 
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Head, Heart and Hands in Human Evolution—//. //. 

Marrctt, llnhli'nisiw d‘ ('<>., HKI.l. I)> .'Hk). 

The- hook is ;i collection of seventeen dillbrent 
articles published on dillcrcnt occasions dealing with 
sociological, r'liginiis and technological aspects of 
primitive life prefaced hy an introduction on the 
variety of liuniau experience, Combined with a 
searching analysis and a critical appraisement of 
values there is a unity running through the whole 
series which deals in three parts with the intellectual, 
emotional and practical achievements of life from 
primitive times. 

Anthropology to-day is often, as Wisslcr bluntly 
put it, “the Kuropean surveying the rest of mankind.” 
Here, indeed, we are led to appreciate tin* insistence 
on the function of ‘the higher gossi pry* of Anthro- 
pology ‘to consider human history universally and 
in its true perspective’ with sympathy and fair- 
mindedness finding man at heart ever much the same 
and the human race ‘engaged in some striking and 
characteristic attempts to transcend the level of 
brute existence’. Marrctt had never been in the 
company of those with all the Victorian self-com- 
placency and found primitive religion animistic and 
magical as contrasted with the later superior dogmas 
which he characteristically dubs as theological 
religion. He had repeatedly laid ban* the graceful 
elements of faith, hope and charity being not at all 
absent in tin* primitive, and how the simple folk had 
their elaborate sacramental rites serving the same 
lion-magical purposes as in the so-called religious 
systems of primitive man, and he had been the first 
to establish that tin* roots of religion lay not. in 
animism in the Tylorean sense* but in pro-animistic 
thresholds. 

So students of primitive religion will welcome 
the second and third parts, lie seeks first and fore- 
most tin* beginnings of religion in the* domain of 
feeling, consielering t In* genesis of religion first of 
all in the* light of the> impulse* or se*t of impulses that 
it arose to satisfy. In the* he*te , roge , ne»eais compound 
or complex of religious feedings, awe, submissiveness 


tempered with admiration bv which the primitive 
pays an uneasy respect to whatever overreaches and 
overrules his nantral powers, is found te> play the lead- 
ing role. Scientific curiosity is found largely to be the 
lineal oilspring of religious awe. The part played 
by symbolism, the* beginnings of religious custom, 
rife*s becoming the reflex of social feelings as well 
as of personal awe, dance leading to prayer by the 
sobering of crude sensibility, is explained in the 
author’s characteristic style showing how the child 
of nature has ‘learnt to turn had luck into good by 
enduring flu* fast until flu* the feast is ready’. The 
intellectual element in primitive religion is examined 
with the aid of concepts from Africa, Australia, 
America, and ( )ccnuia. Several aspects of religious 
life iu its functional developments in the material 
order have been brought together aptly in the third 
part. The psycho-sociological functioning of re- 
ligion and its cultural fruition in trade, law, warfare, 
government, sanction, and custom have been treated 
most interestingly. The arts and crafts of the 
prehistoric man and of the modern savage complete 
the survey in many aspects. 

[hit perhaps the cream of the book lies in the 
opening section dealing with evolution and progress, 
fact and value, race and society. Here will be 
found that insistence on spiritual values, that bring- 
ing to the forefront the attitude 1 of a purposive crea- 
tion, tendencies noticeable also in some recent bio- 
logical writers who perhaps represent the phase, in 
the language of Russell, of awakening out of a long 
spell of sheer mechanistic, materialistic interpreta- 
tions, based on tin* studies of mere form without 
any consideration of the functions served. “A 
cocksure materialism is in fact a disease of thought 
that has attained epidemic proportions only in 
recent times” and ‘one can discern a future for 
humanity consistent with a progress in spirituality 
along lines for which its natural impulses and aptitudes 
have designed it from the very first,’ and such ideas 
will, we hope, more emphasize the catholic spirit of 
the anthropological science than over. P. Mitra. 
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Annual Bibliography of Indian Archaeology for (he 
Year 1933. — Leyden, 1935. Bp. jriii 132, with nine 
plates and a portrait . 

This is the eighth volume of the valuable Annual 
of the Kern Institute. Research in Indian archaeo- 
logy and allied subjects is progressing at such rapid 
strides, and the number of journals and independent 
monographs in different languages has of late so 
greatly increased that it is impossible to keep pace 
with the latest developments of knowledge without a 
periodical of this type. Tho Kern Institute deserves 
the sincere thanks of every student of Indian history 
and culture for taking upon itself the arduous task 
of collecting and classifying all that is published on 
Indology from year to year. 

The volume opens with a short account of the 
life and works of Hendrik Kern, one of the leading 
savants of the nineteenth century. Then follows an 
interesting article on the excavations at IVrsepolis, 
carried on by Dr. Krnst Horzfeld on behalf of the 
Oriental Institute of tho I’niversity of Chicago. 
Coder the debris were found some excellent 
specimens of art, among them being reliefs depicting 
the ambassadors of various nations of the Aehaeme- 
nian Empire, bringing tributes to the Emperor. The 
Indian tribute (Plate 1) consists of two baskets of 
gold (we may remember hero the statement of 
Herodotus that the Indian satrapy paid 3()0 talents 
of gold to Darius); an interesting local colour has 
been added here by the fact that the Indian bearer 
has on his shoulder a. flexible yoke*, the exact proto- 
type of what is still now found in India. The figures 
are all bearded and some are naked up to the waist. 

The archaeological progress made in India during 
the year under review has been described in sons* 
detail. Pending the publication of the Director- 
( lateral's Annual Report, which is now overdue, 
we have to gather information from brief accounts 
such as we find here and in Indian Art and Letters, 
X. S., Vol. VIII, Xo. 2. Sir John Marshall has laid 
bare at Kalawati (Taxila) another Buddhist monas- 
tery, the biggest of its kind in (landhara. From a 
Kharosthi inscription found here we know that the 
monastery was known as Chadasila, for the signifi- 
cance of which word wc may now refer to an article 
by Professor Stcn Konow in a very recent Hindi 
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publication, Bharatiya Annshilana-yranfha (Ojha 
Commemoration Volume), published from Allahabad. 
The inscription has of late been edited by the same 
scholar ( K pi y rapid a Indira, Vol. XXI) and has 
led him to change radically his theories about Sliaka- 
K ushana elm mology. 

Some excavations were also carried on at Nalan- 
da (where a ninth monastery has been found), (Jyarns- 
pur ((iwalior), Rajgir (Bihar), and Paharpur (Bengal). 
At Old Delhi an extensive building, believed to be 
the palace of Muhammad bin Tughla<| has been 
unearthed. 

In the Nizams Dominions the ( ihatotkaeha rihara 
has boon conserved and made accessible. Wo note 
with great satisfaction that the* frescoes of Elh»ra 
have been scientifically preserved : we are assured 
that they will stand for two centuries more. The 
few specimens of early Indian painting that have 
come down to us should not bo allowed to decay 
through carelessness. At Ajanta, we are told, a fresh 
fresco bearing the figure of a gateway like that of 
Sanclii has been noticed for the first time. 

In a short article Mr. Burn examines tin* numisma- 
tic data in Mr. •JayuswuPs History of India , and 
finds that most of his conclusions are unsound. Air. 
Stapleton deals with some recent epigraphical and 
sculptural discoveries in Bengal. Attention is also 
drawn to Mr. K. L. Banin’s article on the (\>inage 
of Assam in the Journal of the Assam I tea search 
Society, PKk‘5. Professor Vogel reviews Mr. Bam 
Chandra Kak’s Ancient Monuments of Kashmir , 
an interesting publication of the India Society. 

The actual bibliographical and index portion of 
the book is as usual characterized by thoroughness 
in classification and richness of meterial drawn from 
Kuropean and Indian books and periodicals. 

We find from the Foreword that the Nizam, the 
Maharajas of Travancore, Cochin, and (lack war, and 
the Commanding (ieneral of Nepal have substantially 
helped in the publication of the book. We hope 
that other native chiefs and learned bodies will, 
if necessary, help the Kern Institute in maintaining 
the regular publication of its useful Annual. Wo 
also feel that Indian scholars should co-oper.it c to 
a greater extent by keeping the Editors informed of 
the vernacular publications. 


I. Ghosh. 
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Physical Optics, Thin! nliCnnt fllK'll ). — //;/ 11. If' 
WtKttl, Cnhhshn! htj fhr Marnt/llttn ( hntpttttt/, Xctr 
Ynrh\ f. S. A. 

Since t lif last revised edition of this honk was 
islif < 1 in 1!M1, much work has lx*cii done in the 
t henry nf‘ uptieal phenomena, optical instruments 
ami their applications to astronomical and other 
measuivim iits. The honk has, then lore, been largely 
re-written and much new matter has heen added. 
And although as much as half of the older edition 
has heen deleted to make room for the recent and 
mure important developments the hulk of the hook 
has increased hv about twenty percent. 

The additions that have heen made are not only 
in the form of new chapters hut also in the incorpora- 
tion of new materials in the old ones thus making 
them more up-to-date. These latter in the earlier part 
of the hook include .Michclson's new determinations 
of the velocity of light and his measurements of star 
diameters, I luhhle's observations of Doppler shifts 
due (o the enormous velocities of the extra galactic 
nebulae, Hay If it*;h and Williams’ interference rcfrac- 
tometcr, Pnschcn and Magic’s mountings of the 
concave grating etc. Although the descriptions in 
most eases lack completeness, their inclusion has 
greatly enhanced the value of the hook and the 1 new 
edition is a marked improvement on the previous one. 

A distinct improvement is also noticeable in 
the treatment of interference spectroscopes. One 
x\ould, however, have very much liked to sec a 
more complete account of the theory of the Fabry 
Perot interferometer. A comparative discussion of 
the resolving powers of the dillerenl interference 
spectroscopes would have been appreciated. 

A new chapter on the origin of spectra and another 
on Unman elfert have been introduced. Rohr's 
theory of spectral radiation in the cum* of circular 
orbits has been discussed in full and a brief and 
qualitative account of elliptic orbits, spectra of alkali 
metals, molecular spectra etc. is also given. Apparent- 
ly, no attempt has heen made to give an idea of the 
effect of the finiteness of the nucleus the spinning 
electron and complex spectra, although both the S 


and .1 quantum numbers have been explained later 
on in connection with Zeeman effect. Beginners will, 
however, find it a useful introduction to a further 
study of the subject. 

'flu* experimental arrangements, employed to 
produce Hainan effect, have been described, and a 
qualitative theory of the effect and its relation to 
far and near infra-red spectra have been discussed. 

Fluorescence and phosphorescence have been dealt 
with rather in great detail covering, as it does, the 
subject matter of three separate* chapters, r/;., 
Resonance radiation and fluorescence of atoms, 
fluorescence of molecules and of liquids and solids. 
This method of division, however, seems logical, and 
obviously helps in understanding tin* fundamentals 
ol (In* phenomena. 

The chapters on magneto-optics and electro- 
optics have been made up-to-date by the inelusion 
of the quantum theory of anomalous and normal 
Zeeman effect, the theory of Stark clled, the infernal 
photo-electric effect etc. 

As alread\ mentioned, a large portion of the old 
edition has boon deleted some of which, we find, are 
quite useful and eould have been retained with 
advantage. Ol the omissions that have been made 
•me tails to understand why subjects like Airy's 
treatment of dilfraetion by a eireular aperture, theory 
ol the eniicaxe grating, the equations for the echalon 
grating, which arc important from the point of 
view ot students preparing for a degree, have 
been left out. 

I lie book is on the whole, a marked improvement 
on its previous editions and one of the best text-books 
oil optics. We, however, feel that the theoretical side 
of the subject has not been as well dealt with as 
is necessary for making a proper study of the 
subject. ( )n the other hand, too much stress has 
been laid, as in the previous editions, in describing 
minute details of experiments and technique em- 
ployed to carry them out, most, of them embodying 
the authors own experiences- -many of which could 

have been well omitted. 


A\ Mnjtnntlnr. 



Composition of Boiled Oil 

M. Cioswcimi 


Hoile*el oil is mainly prepared IVom linseed nil by 
Inciting with catalysts in presence 1 of air al lbO°- 
It is used in various arts and industries 
siieli as in the* preparation of paints, varnishes, 
printers inks, water proof fabrics, imitation leather, 
etc., and its main utility depends upon its property 
of quick drying. 

Boiled oil presents two questions of utmost 
importance, the true answers of which may revolu- 
tionize the whole process of its manufacture in the 
way of linding newer and cheaper raw materials and 
may thus help the industry to stand on its foot 
against the terrible competition of the cellulose 
esters : they are : — 

(/) llow the boiled oil dries, or through what 
chemical or physicochemical changes the oil 
dries up after it is exposed to air and light; and 

(//) W hy the boiled oil dries or what change in 
the composition of raw linseed oil is intro- 
duced during the process of “boiling with 
catalysts in presence* of air” that is respon- 
sible for the characteristic quick drying 
property. 

Although it cannot lx* said that a definite answer 
lias been given to the first question yet it appears 
quite certain that a certain amount of polymerization 
; uid oxidation takes place during the process of 
drying. As the present article* is concerned with 
the* second one (//), the* link between the* two and 
• he points of discussion bed'ore* us may be indicated 
111 the following enepiiry : if polymerization and 
o\ielation take* place* during drying, then what e'oni- 
pmmds are the*re in boiled oil eu\ for the* matter ed 
diat, what compounds have bce*n fonned whem the 

oil has b<*en ‘boiled’, which art* responsible for 
the special property ? 

The average composition of raw linseed oil and 


its < haraete*ristie values are* given in the following 
table* : 


»in 1 1 » »>.i I if iii Composition of Sap. \altu*. IoUim* Acctvl 

«>1 «»il. separated fatly \.iliu\ value, 

acids. 


Mixed i^l x ee 
rides of olea , 
lilieilie, linolei 
liic, stearie, 
palmitic and 
m \ listie aeids 


I’nsatiiralcd 
acids KN% ; 
Oleic aenl 
\'tt% : Ijnnlie 
acid 

I jlioleinie 
acid 22 .s% : 
S a t lira t cd 
aeids : C.ly- 
cervl radi- 
cle* I % : 


l-vrp»2 ITU pin NeuligiMo 


After 'boiling' it is found that the* aevtyl value* 
e*hauge*s enormously : the saponifie*ation value* 
remains constant whilst the* iodine value* der reuses 
gradually with the* rise* in temperatim*. An im*re*ase* 
in ucctynl value* indiemtes the* formation of hydroxy 
ae*iel glyceride** during the proe*e*ss of boiling. 

In the preparation ed’ boiled oil tlmre* are thre*e* 
l‘ae*tors whie-li operate* simultaneously /■/;., (/) lie*at, 
(/>) air, and (///) catalysts. The* ae a tie»n of these* on 
the* different e*oiistitue*nt fatty ae*iel r« *sielue*s of 
Iiiisee*d oil, already given in tin* foregoing table*, 
would be different. lle*nee* the* parlieidar prope*rty 
of boile*d oil is due* to the* e*ombine*d action of the* 
age*nts re*fe*rre*el to on oh*ie*, linolie* and linoh'inie* 
acid re*sielue*s, the glye*e*ride*s of saturated ae'iels being 
known not to be* affected uneh*r tin* ciivimistaiiccs. 
In arriving there'fore* at a proper eoiieliisiou we* must 
consider the individual ctlccts of those factors on 
eae*h of the* iinsatura<e*el acid mdieles. 

We* should also examine the behaviour of hyelroxy 
ae*iel glye , e*riele*s, re*spoiisible* for the* acetyl value* in 
boiled oil miller the* condition of boiling pan. ('astor 
oil mainly contains rieinolein whilst olein and linolein 
an* charaeteristic of cotton se*e*d oil. At first the* 
effects of heat and air on these oils may be cousi- 
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dered. Castor oil, wIihi heated alone, suffers the 
following changes in values : — 

(a) Iodine value increases from S.1 to 100 ; 

(b) Acetyl value decreases from lf>0 to l>7. 
Saponification value does not change and there is 
gelid ini/ation due to polymerization. These changes 
show definitely that water is eliminated at the 
expense of the hydroxy groups with the production 
of increased uiisaf unit ion of particular nature respon- 
sible for (Ik* polymerization. 

In the case of cotton seed oil, action of air and 
heat results in the enormous increase of acetyl value. 
This shows the formation of hydroxy acid. In fact, 
boiled cotton seed oil simulates castor oil in many 
properties. 

The catalysts used in the preparation of boiled 
oil are mainly linnlcatcs and resinates of manganese, 
cobalt, lead, and nickel ; they are very unstable 
compounds and as such, they are expected to be 
decomposed under the conditions prevailing in the 
boiling pan. Cndoubtedly, therefore, the particular 
metals in finely divided state come to play in the 
process. The action of metals like nickel in the 
finely divided state, in the course of the hydroge- 
nation of cotton seed oil, has revealed a very interest- 
ing result. There is not only hydrogenation, i. e. t 
saturation of double bond but also production of 
an unsaturated compound, namely /.voleic acid 

nii’inisV rii = nr(rn 2 v moil, an acid 

isomeric with oleic acid but having the double bond 
in 10: II position. The peculiarity of this acid is 
that even under the favourable conditions of hydro- 
genation, it refuses to be saturated. 

This peculiarity and formation of the acid can 
only be explained if we consider that there has been 
migration of double bond of linolie acid residue 
and there has been formation of an intermediate 
compound containing conjugated double bond: — 

CUACUvU'CU 

ni-ni, - cu 


CII(CII 2 ) 7 C()()1I 


This intermediate compound has then accepted only 
two hydrogen atoms in accordance with the well- 
known behaviour of compounds of such nature to 
give /.soleic acid : 

c \\ ac \ Ua’f 1 !! 


C1I 3 ((’lI,) 5 Tdl 


CIl-CII 

ii 

Cli (C1£,V coon 


(’ll — (MI 

ni(eii 3 va)Oii + H 3 

> c\ i, (rii,v cm -cii(cii a ) s *cooii. 

It is therefore extremely probable that similar trans- 
ference of double bonds and therefore similar 
formation of compounds containing conjugated 
double bonds take place in the boiling pan. 

Kxperimcnts have been done on rieinolic acid— 
the hydroxy acid characteristic of castor oil — with 
a view to the elimination of water molecule, and an 
acid containing two double bonds has been obtained 
to which no other constitution* than CII 3 -H 2)5 
CM - (Ml -C11 Cir(Cll 3 ) 7 'CO()ll can be given, 
and it must have been formed in the following way : - 

.. ci i 3 (cn 3 ) 5 ci 1 -cii 3 -cu cn-(cn 3 ) 7 coon 


CM 3 (CIt 2 ) 6 - Cll CM -- OH -on (CII 3 ) 7 * COO II 

This acid is now regarded to be identical with 
/.voice acid. 

rt is therefore pertinent to say that similar 
elimination of water molecule takes place when 
castor oil is heated and the acceptance of this view 
clearly explains its augmentation of iodine 1 value and 
decrease of acetyl value. 

It likewise explains the easy plymerization of the 
subsequent product as it is well-known that com- 
pounds containing conjugated double bounds easily 
polymerize. Considering, therefore, the augmenta- 
tion of acetyl value of linseed oil when boiled, the 
formation of /.voleie acid in the hydrogenation ol 
cotton seed oil, the experiments on castor oil and 
rieinolic aied and the results obtained when cotton 


*The acid in question is different from linolie acid having 
the constitution CH a (CH,)/ CII=CH* CH,* CH==CH (CH t ), 
COOH, the only other possibility if the elimination takes a 
different course. 
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seed oil is heated in presence of air, wc» an* led tn 
conclude that during tin* boiling of linseed oil in 


contact with catalysts and in presence of air 

CII 3 (Cl !»)*•( ’ll - (’ll*. 

(n) then* is formation of hydroxy acid, 

on ( l„ 

(b) there is elimination of water molecule from 

CII-I'II, (’ll 

the hydroxy acids so formed, and finally 


dl (dl,) 7 - (9)011 

(r) there is transference of double bond so as 
to produce conjugated state. 

— 

If we accept this view then the picture of the 

(91, (dl.,),/ (11 

transformation of oleic, linolie and liuoleinic acid 

(11 - (91 

residues during the boiling of linseed oil would be 
the following: — 

i‘ 

dl-dly (1| 

( )leie acid 

di(di,) : -(x)on 

ni, «u,) 7 *di (ii (dioVroon 


— t 

dl, ((1 1 a),' (11 

■! 

(11 - (91 

(ii, (di 2 ) r» di - di. 

di - di 

Oil 

(11 (dl,)-’ (9)011 

('ll- (< ll,,);- COOII 

Liuoleinic acid 


(11, (dl,)* (11 (11 

1 

ell, (Cll,)r. — oil 

dl, 

1 

i 1 

(91 (11 

(11 —(11 

1 

nr «ii a y r< )oii 

dio 

1 

Linolie acid 

M dl a (dl 2 ) 4 *dl 

(11 (11 (dl,) 7 (9)011 

(91 — (1I a - (91 

di, (<n 2 y di 

i ; 

.! 

('ll (CIIJ/COOII 

di - di 

cn, (cn,).- (’ll 

(91 - dl 

■ i 

(91 (d 1 a),’ ( 9)01 1 

(MI — (MI 

■I 

(’ll (('ll,);' COOII 

The production of such compounds containing 

conjugated double bonds which would surely simulate. 

(i>) cn s (ciuK’cii 

!j 

the behaviour of compounds like isoprene, butadiene. 

etc., in the. point of polymerization and oxidation— 

<.’1 l-(’l 1 'I I 

seems to be the most probable explanation of the 

(’ll (CU,),' COOII 

drying of boiled oil. This view, although it explains 
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other properties, docs not dear one issue /.c., the 
decrease in iodine value of boiled oil. The scheme 
already referred to, provides the formation ol 
hydroxy acid and of compounds of higher satura- 
tion ; this latter would undoubtedly give rise to 
higher iodine value whereas in practice we do not 
get sin'll. It is possible that internal compensation 
of unsaturation takes place between molecules in the 
following way : 

nr* (rills’ ni-ni-ni - rii-(ri! f ) 7 T<x>n 
+ 

cii* (ni^/ni - ni-rn - niMiiaVcooii 
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cu, (c\\- 2 ) 5 . rn - ni -ni - c\\ (cu 2 ) 7 coon 
r\\, (ni a ), rn - ni-ni - ni (Ciu 1 > c , ooii 


and owing to simultaneous increase and decrease* in 
unsaturation the iodine value is not much affected. 
Kxpcrimcnts of Morrel and others also go to support 
such partial polymerization. 
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Hardening Shellac 

R. W. Hklis 

Luc licsrnrch htslilnfc, Itnnchi. 


Lac, or shellac as the purified form is called, is 
the resinous incrustation of a small insect which 
lives on certain Indian trees. This resin is of value 
in many industries c. <j. it is used in the manufacture 
of gramophone records, sealing waves, varnishes, 
leather and paper finishes, inks, cements, fireworks, 
emery wheels, mouldings, electrical insulators etc. 
To meet the demands of these various industries 
India exports about 5, Of), 000 maiinds of lac and 
shellac annually. 

It has been recognized for many years that the 
usefulness of shellac would be further increased if 
improvements could be made in certain properties 
c. (j. water, heat and abrasion resistance. The 
possibility ot achieving such improvements has been 
indicated by recent researches. 

The advent of synthetic resins of the phenol- 
formaldehyde condensation type introduced a new 
concept into resin chemistry. These resins possess 
the remarkable property of ‘thermo-hardening’, i. c. 
although quite iusible and soluble when first formed 
they readily become tough and infusible on applica- 
tion of moderate heat. 


The utilization and application of this property 
has been largely responsible for the rapid commercial 
development of this type of material of which ‘Bake- 
lite’ is perhaps the best known example. 

Shellac also possesses this property of ‘thermo- 
hardening’ to a limited extent and efforts have been 
made to dcvclope the natural resin on the lines which 
have proved so successful for its synthetic rival. 

(Vrtain practical use has been made of this pro- 
perly of shellac c. <j. in the manufacture of grinding 
wheels, laminated mica etc., where oven baking 
imparts marked improvement ; but efforts to utilize 
the reaction in other industries e. (}. the manufacture 
of heat resistant mouldings, have met with but 
moderate success. This failure is chiefly accounted 
for by certain peculiarities of the ‘heat-curing’ 
of shellac. 

If heated to about 220°C (or a lower tempera- 
tures for longer periods) shellac solidifies to a tough, 
horny mass, the small quantity of water eliminated 
during the reaction producing a blistered appearance. 
This ‘cured’ material, although softened to a rubber- 
like mass on heating will not melt at temperatures 
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up to, and somewhat above, the temperature at wliieh 
the initial curing’ occurred. Preliminary work, 
eondueted at the Indian Lac Research Institute, 
Ranchi, indicated that certain factors had a profound 
effect on the time taken for shellac to reach this 
‘cured* state. 

It was found that certain chemical reagents when 
added in small quantities to shellac produced consi- 
derable change in the time* taken for the slid hie to 
heat harden. Retarding materials included alkalis 
and solvents; while accelerating materials included 
acids, ester-forming catalysts, ammonia and substance 
liberating ammonia r. g. licxnme thylencdctraminc, 
urea, thiourea etc. 

I hifortunately this discovery does not mean that 
shellac can lx* directly utilized in the same way as 
‘Rakelite’ in, for example, the moulding industry. 
This is because tin* hardening of shellac is funda- 
mentally different in one respect, in that while pres- 
sure is ail accelerator}* ol‘ ‘Rakelite’ polymerization 
it is a powerful retarder of shellac ‘curing’. More- 
over, if cured shellac is subjected to heat and pressure 
in tin* presence of water r. g. by autoclaving, it can 
he converted hack to fusible shellac. We have*, 
therefore, a reversible reaction which may be 
expressed. 

Shellac hired* shellac -f“ water. 

This effect of pressure* is a serious obstacle to 
progress in the utilization of shellac ami ways of 
circumventing it arc being actively investigated. 
A partial success has already been achieved 
and mouldings with heat resistance intermediate 


between ‘Rakelite’ and untreated shellac have been 
prepared. 

The change's produced by heating shellac can also 
be brought about to a certain extent by long storage 
in a warm climate. The excellent durability and 
appearance associated with lacquer applied several 
decades ago are largely due to this effect. The 
problem of bringing about these hardening processes 
in a seasonable time at room temperatures has 
recently been investigated. Amongst those* reagents 
which were powerful accelerators of the heat harden- 
ing of shellac one in particular, urea, was of special 
interest in that the ‘acceleration factor’ or ‘accelera- 
tion efficiency’ increased considerably with lowering 
of the temperature of tin* reaction, and indicated the 
possibility that these reagents might have some effect 
even at. room temperatures. On testing this was 
indeed found to lx* so. A shellac varnish film con- 
taining urea was found to have developed in a few 
days a marked insolubility in alcohol and improved 
hardness and water resistance such as would normally 
only develop in a shellac varnish film after many 
years. It is too early to predict the full significance 
of this discovery, but sutliee it to state that current 
experiments using selected proportions of ‘accelera- 
tor’ and certain plasticizers are giving extremely 
hopeful results. 

It will be seen therefore that both at elevated and 
at room temperature it is possible to bring about 
rapidly in shellac a state of polymerization and its 
attendant improvements in heat and water resistance. 
It is hoped that commercial development of these 
effects will soon become apparent. 



Is the Velocity of Light Constant 


III remit vein’s imieli discussion lins appeared 
about the hypot lie. sis flmt the velocity of light is 
vju , i:il>h‘ with time. In 1 !>- 7 De Hray compiled 
:» table of the velocity of light from the original 
communications contributed by the investigators 
themselves, starting from the famous Kizenu-Koii- 
eault tonthed-wheel method in 1st!) and finishing 
with the Miehelson experiment in l!)2b. After a 

discussion about the trustworthiness of the different 
results, about 12 were discarded out of ‘21 and l)e 
Hray pointed out that “except a pair of practically 
simultaneous values obtained in ISS‘2 the final values 
showed a secular decrease of velocity.” The lowest 
value was the last one i. r. for l!)2t> anil it was 2D!), 
7M):i 1 Km see. 

After the publication of that table two more 
determinations of velocity were made. 

1. Karolus A' Mittelstaedt. 3 

(1!)'2S) 2!)!), 77S.i 20 Km see. 

2. Pease and Pearson 3 (in continuation of 
Miehelson *s work.) 

(lilTl)- 2!)!l, 774 L-l or 2Km see. 

Thus in a note to Suture* I)e Hray showed the 
values for ten years as follows 

102 1—200. S02 :U)Kni We 
1020- 200, 7002 1 
102S- 200, 77S±2ft ” 

lira 200, 77 1±1 or 2 ” 

H.v tin* application of ( , auehy fl ’s Method to these 
values, De Hray showed that the velocity of light 
followed a linear law ri\. 

( km see 20!), 000 — lT ltM >o years. 

Tj noo - date after 1000 A. I). 

Subsequently, however, l)e Hray 6 pointed out. 
that it all values of the velocity as compiled by him 
are retained and plotted ; gainst the years, a periodic 
curve is obtained showing a periodic variation of the 
velocity of light. 


The untonability of this hypothesis of the varia- 
tion of the velocity of light was shown by~Wilson 7 
indirectly from the known data about the measure- 
ment of the standard metre in terms of the wave- 
length of the standard cadmium line. It was also 
shown by Kennedy* from direct observation that a 
change in the velocity of light as put forward by De 
Hray would cause a shift in the interference pattern 
too great to escape detection. 

Again in I!).*M, Edmondson 9 from the measure- 
ments correlated by I )e Hray and from other con- 
siderations showed that the variations as shown by 
De Hray is not a continuous decrease, but is a periodic 
function of time. According to him, the observed 
values are well represented by 

(' L>!MI, NN5f Hr, Sin ^ (t— lillll ) 

Where ('“velocity of light in Km see. 

t=the date of observations A.D. 

As pointed out before, De Hray also found this 
periodic variation if all the values were retained 
and Edmondson's equation quite suited his curve. 
Whether the variation is a periodic phenomenon or 
obeys a linear law can only be decided by a deter- 
mination of the velocity in the year 1!)1I ; for by the 
periodic relation it should be 2!MI, SSoKm see while 
bv the linear law proposed by De Hrav it will be 
2! Ml, 7.4ti Km see. 

Very recently, however, Kennedy 10 has adduct'd 
evidence against this theory of Kdmondson from 
experimental observations on the interference of 
light and also from astronomical data. There can- 
not be any doubt about the superiority of the in- 
terference method in deciding about the constancy 
of the velocity of light, and Kennedy shows that the 
variation of the velocity in 1!).*U as obtained from 
Edmondsons equation would produce a shift in the 
fringes which was possible for him to detect in the 
arrangement made in his experiment undertaken 
about l!).40. Moreover, from a theoretical deduction 
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ho lias also shown that, according to Do Drays 
theory, the rod-shift of the nebular lines would be 
absurdly high, and Kdmondsnn’s th(‘orv would 
demand an alternate red and violet-shift— the shift in 


both theories to l>e super-imposed on Doppler or 
other shifts. 

/>. A’, r. 


1. Suture 120, (»()!?, 1927. 

2. Plots. Z. II9S-702, Hi.")- 1 117, 1929. 

3. Sot ore 7,7.7 , H>9, HK51. 

1 . I hiit i:Vi , Kil, vm. 

j. Euyiurer Sept i:$, 1912. 


Ite femurs 

t». Satmr /;/:/, , 9 is, 19:5 1 . 

7. Suture 1 : 10 , 2.\ 1921. 
s. //,/,/ i:in, 270, 1921. 

9 . I hut loo, 729 , 1921 . 

10. Phys. Per . 77. 22,: h l!)22. 


Earthquake Shocks Recorded by the Seisiiiocjruphs at ZMiporc 
Observatory in July, 1935. 



Date 

Time of beginning 
(l.S.T) 

11. M. S. 

Intensity. 

Kpiccnti :d 
distance. 

Kemaiks. 

4. 

7. 

35 

8 

19 

57 

Slight 

3-10 miles 

Reported t* » he* felt in Darjeeling 
and Jalpaignri Districts. 

5. 

7. 

35 

23 

28 

23 

Moderate 

1620 „ 

7. 

7. 

35 

18 

58 

42 

Slight 

2460 „ 


!). 

7. 

35 

10 

36 

24 

Tremor 

— 


9. 

7. 

35 

18 

41 

28 

Tremor 

— 


11 . 

7. 

35 

2 

9 

45 

Tremor 

— 


11. 

7. 

35 

14 

19 

53 

Tremor 

— 


12. 

7. 

35 

7 

20 

11 

Tremor 

— 


15. 

7. 

35 

20 

6 

8 

Tremor 

-- 


16. 

7. 

35 

21 

55 

11 

Moderate 

2070 miles 

Reported to he felt in Formosa 
Island. 

17. 

7. 

35 

16 

53 

4 

Tremor 

— 


19. 

7. 

35 

6 

28 

29 

Moderate 

3420 miles 


23. 

7 

35 

9 

34 

56 

Tremor 

— 


26. 

7. 

35 

14 

46 

47 

Slight 

1060 miles 


26. 

7. 

35 

16 

5 

20 

Moderate 

1420 „ 


28. 

7. 

35 

10 

58 

27 

Slight 

1370 „ 


29. 

7. 

35 

13 

21 

20 

Moderate 

7860 „ 


30. 

7. 

35 

4 

51 

26 

Slight 

1470 „ 


30. 

7. 

35 

11 

26 

45 

Slight 

2840 „ 




Motes and Mews 


In his very illuminating address delivered 
before tin* 1 1 m 1 i :i 1 1 Social ( ’lob and the Indian Pro- 
gressive Writ its’ Association in London some 
time ago, hr. Suniti Komar ( 'Imtterjee, Khaim 
Professor of Indian Linguists and Phoneties at 
the Calcutta I'niversity and Chairman of the Indian 
Section of International ('impress of Phonetics, put 
in a very strong plea for the adoption ot the 
Homan alphabet for all the vernaculars and classical 
languages of India. In tracing the early history of 
the introduction of tin* Homan character in this 
country, he said that it was first brought out 
to India by the Portuguese missionaries in the 
sixteenth century, who adopted it for writing 
the Konkani dialect of (loa where it is still 
used by a large population of converts to Homan 
( 'utholicism. Though since then a few sporadic 
ellbrts have been made here and there in its favour, 
no concerted action has been taken so far. Regard- 
ing recent attempts he referred to Sir Daniel 
Hamilton’s successful experiment of teaching the 
village children in his estate at (iosaba in the 
Sundarbans, where Hcngali is taught in the Homan 
script but on a strictly phonetic bail's, devised by 
a committee of which Dr. ( imtterjee is a member. 

Regarding the advantages of a Roman script, 
Prof. Chatterjce particularly emphasized three im- 
portant factors: firstly, on account of the very simple 
nature of the Roman letters, they are more easily 
learnt than the complicated vernacular alphabets of 
India with large number of complex symbols ; 
secondly, the legibility of the type-faces is far in 
excess than that ot the Indian ones, with far fewer 
examples of blurted or broken letters; and thirdly, 
printing in Homan characters is both easier and 
cheaper than it is in any of the Indian scripts, the 
reason being that the former requires only about lot) 
characters as against anything between lot) to 700 
in the case of the latter. 

The reader of Sciknck and CrwrritK is 
aware that an editorial on a common script for the 


languages of India appeared in the August number of 
Sciknck and Cu/ituk, in which a. full history of 
the case was given, but we refrained from giving any 
decided opinion on the respective merits of the 
Roman and Devnagri scripts. To this illuminating 
lecture of Prof. ( Imtterjee, we invite the attention 
of those who prefer a modified form of Devnagri to 
Roman which, according to tin* protagonists of Dev- 
nagri, has no merit at all. Prof. ( imtterjee says, “the 
greater portion of the civilized world uses the Roman 
script, and in the present age when our culture is 
becoming more and more international, the advan- 
tages of following in line with the rest of the world 
an* obvious.” We wish to point out that if the 
common Indian script which, we hope, will very soon 
see the light of tin* day is Roman, not only will the 
literary ami cultural contact of one province and 
another in this country be much more intimate and 
ellectivc, it will also enable a non-Indian to have easy 
access to our literatures, and thus understand and 
appreciate them far more easily than he would have 
done had he to enter into tin* complications of the 
Indian alphabet. And thus, when it. begins to hr 
studied by the outside world, it will be easier for an 
Indian literature to receive its due recognition, which 
at present it hardly gets in view of the ignorance of 
the outside world about it, and therefor* 1 of it> 
real worth. 

We very much welcome and appreciate the sug- 
gestion made by Prof, (imtterjee that by way of a 
start the vernacular press in this country should 
print at least one column in each issue in the Indian- 
Roman script. Doubtless this will make 1 the reader 
grow accustomed to reading tin* script with case, 
and in the long run he will, wo have no doubt, read 
and write if as easily and naturally as lie does 
in the case of the alphabet in vogue. 

* * * * 

Tiik quality and the quantity of the drink- 
ing water supply to the citizens of Calcutta have 
become the current topics. Various articles and 
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criticisms and editorial notes pointing out the defects 
in the system of the water-supply ns also suggestions 
for the? betterment of the quality and quantity of the 
water find suitable place in the columns of the daily 
newspaper. The question of wholesomeness of water 
has thus duly attracted, alter a long time, attention 
of the public. The citizens of Calcutta for years, 
as it appears from the comments and opinions ex- 
pressed in the newspaper, were hardly in possession 
of facts regarding the actual nature of the whole 
system of water-supply of Calcutta. The system in 
diort is what is called the open filtration system, this 
lias not only its beneficial aspects but in the tropic* 
also creates considerable amount of trouble regarding 
proper control of what is generally called the zoological 
growth in the filter beds. The filtration arrangement 
of Calcutta is thus naturally associated with many 
disadvantages which are mainly of biological nature. 
The raw river-water is first, pumped from the river 
into the settling tanks and then into the storage tanks 
and from there flows into a large* number of filter 
beds. The water thus filtered is then collected in 
individual collecting wells from which it is passed on 
a central collecting well. From this collecting well 
it is passed on to the reservoirs at Tallali from which 
it is finally pumped throughout, the city by means of 
distribution system of a network of underground 
pipes. In this process, we thus find that there are 
liree stages in the life cycle of tin* Calcutta Filter 
water siipplj : — (/) the whole filtering arrangement 
at Palta, (//) the storage of water in the Tallali re- 
servoir and (///) the underground pipe system and the 
lap system from which the water finally comes out in 
the residential quarters. Occasional findings of dirty 
sediments and prevalence of disease in Calcutta led 
the public to become suspicious as regards the 
healthy nature of the water consumed. Various 
defects have therefore been pointed out from its 
bacteriological, medical and engineering aspects. 
Thus, for example, the recent- bacteriological exami- 
nation resulted in the submission of an illuminating 
j'»int report on the nature of the water drunk by the 
Calcutta public. Although this bacteriological test 
is but one of the tests of real scientific sanitary 
analysis of water, it has proved beyond doubt tin* 
in wholesomeness of the drinking water of Calcutta. 
I ho report has emphasized also the possible sources 
*1 pollution at Paltu and subsequently contamination 


in the underground pipes, 'finis we have now to a 
certain extent definite data regarding the two im- 
portant points on the defects of the water-supply- 
system : Firstly, at its source at Palta, and secondly, in 
the leakages in tin* distribution system. The report 
referred to above, thus has continued the possible 
sources of infection ami pollution. The pollution at 
its source is mainly of biological and phsyico-cheiiiicul 
nature dependent partly on the mechanical control of 
lilt ration and other arrangements at Falla. The 
defects in the pipe-system are also of partly biological 
nature but mainly bacteriological, and dependent, as 
usual, on the engineering system of the underground 
distribution arrangement of the pipes. 

The position is therefore to a certain extent now 
clear, and we are at present faced with the problem 
of how to rectify these two defects alleeting the 
drinking water-supply of Calcutta which is indeed of 
vital importance. Chlorination which is generally 
done in these eases is no doubt a preventive measure 
lor the control of bacteria but at the same time 
chlorination in overdoses is considered to have 
harmful effects on the human system and on tin* 
metallic portion of the underground pipes in which 
corrosion becomes rapid, expediting leakages. Chlori- 
nation may have to be done but perhaps not in the 
way as it is practised now. Leakages have to be 
stopped and rectified as early as possible. Such 
detection of leakages is a very laborious job no doubt. 
By the modem engineering system and the help 
of examination by means of “Pito tubes”, detection 
of leakages and subsequent rectification of such defects 
may not be an impossible task, f inally, a thorough 
biological investigation with the* help of a team-work 
of algologisl, proto-zoologist, bacteriologist, chemist, 
physieo-ehemist will have to be called for. Such a 
board of scientific workers control the water-works of 
the leading cities of the world. It is high time 
that co-operation of these >1 with 

the Corporation authorities and their employees, to- 
gether with valuable suggestions and criticisms from 
the public, will, I am sure, raise the standard of purity 
of drinking water of Calcutta to such a height as is 
worthy of the eeoml city of the British Kmpire. 

* 

In a very entertaining speech given to a 
Poona audience at a meeting held in the evening of 
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provided ventilation is controlled properly, keeps 
remarkably well for I *2 months. Such researches 
are being carried out at the Ditloii Laboratory of 
the Department of Scientific and Industrial Research; 
and the results obtained have been very promising. 
As a result, a large industry is being gradually built 
up in (treat Britain, and the businessmen interested 
in this industry have signified their approval of 
the research work by presenting five storage tanks 
to the Laboratory. The Xnftnr reports that the 
first gas-store was built up in (ircat Britain in l!K2!>, 
and to-day there are JO gas stores in operation with 
a total capacity of 100,000 bushels. 

* * * + 

Till-: report of the Department of Agriculture, 
Bengal, for l!KK>-d-l, states that of*as many as seven 
important schemes of agricultural research during 
the year there were two new schemes, one for fruit 
research at Krishnagar and tin* other for investiga- 
tion work into the costs of sugarcane cultivation. 
Agricultural research was also carried on at the 
Lniversities of Calcutta and Dacca with grants from 
the Imperial Council of Agricultural Research. The 
report further states that there was also an increase, 
in the year under review, in the cultivation of tobacco, 
one of the few crops that were not affected by 
depression. Though the season was on the whole a 
good one both for winter and autumn crops, and fair 
for mhi crops, the prices of rice and jute were low 
in view of the adverse economic conditions. During 
the year there wen- oti agricultural schools with 
'If Kid students receiving education on the subject, 
both theoretical and practical. It was a year of 
depression for sericulture, foreign, especially. Japanese, 
competition affecting the market. One of the most 
pressing questions is the improvement of the cattle 
of the Province. In most districts the breeds give 
poor plough-cattle and poorer milkers and the best 
cattle are those imported from outside. 

* * + * 

A\ extensive programme of lectures and ‘re- 
fresher classes’ has been arranged by the London 
f ounty Council. This will enable the county 
teachers to keep abreast with the latest educational 
"• vclopnients and widen outlook on literary, histori- 
i ;, l and humanistic subjects which doubtless help to 


m 

create a solid back-ground for teaching. Among the 
speakers there are such distinguished men as Sir 
William Rothciistcin. Sir P. Denison Ross. Lord 
Barfield. Mr. P. S. Smyth, the leader of the Hima- 
layan Kxpedition in BK»1, and others. Lord 
Zetland will deliver a lecture on ‘The Indian ( ons- 
t it lit ion.’ It is needless to emphasize that such 
lectures are necessary to keep the teacher- in charge 
of childrens’ education in touch with the modern 
developments in all directions, and to cheek a 
fos-ilizalion as is generally found in the school 
teacher- in India. The Corporation of Calcutta and 
the other municipalities w ill do well to emulate the 
noble example of the London ('ounty ('ouncil. In 
India there is no dearth of learned men whose 
addresses will prove to lx* of immense benefit to 
teachers. 

■f t + + 

It has been announced in Ifrrttr ttiil/trnpnhii/i^ 
<)ct-|)ee, 1!I.'»|, that the sixteenth session of the 
International Congress of Anthropology and Prehis- 
toric Archa-ology lxvi‘* Congrcs International d’ 
Anthropologic et dWreheologie Prehi-*fori<|Uc) will 
be held at Brussels on Ist-Nth September, l!K».“*. Mis 
Majesty the king of Belgians has graciously consented 
to be its chief patron. There are altogether live 
sections in it, /•/;. (I) .Morphological and Piuictiunnl 
Anthropology Blood ( i roups ; (*_') Human Palaeonto- 
logy Prehistoric Arclurology: Id) Heredity Kugc- 
nic.' — Selection: (I) Psycho-sociology Criminal 
Anthropology : (."») Ltlmography- folklore- Linguist ies 
I list nry of Religions. 

A committee has been organized to devise ways 
and means with Prof. C. Praipont of the I'nivci'shy 
of Liege as its President, and Dr. L. Dekeyser as its 
( ieneral Secretary. An International <*ommitt( > e of 
Scientific Preparation (Comite International de 
Preparation Sciciitiliipic) has al-o been constituted 
with the following members*. Prof. C. Praipont 
(Belgium), Dr. M. R< ■\gasse (Algeria and North 
Africa), Prof. R. Tluirnwald (< lcrinauy), Prof. 

( 'astellamis (Argentine), Dr. Kopper- (Austria), Dr. 
Soreii Hausen (Denmark), Prof. Pacheco (Spain), 
Prof. C. Peabody (I . S. A.), Dr. Moore (lv-lhonia). 
Prof. Karin Hilden (Pinland), Dr. Louis Marin 
(Prance), Dr. #1. Koumaris (( i recce), Prof. J. Klciwcg 
de Zwann (Holland), Prof. Myjsberg (Dutch Indies), 
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Prof. S. Sergi (Italy), Prof. Tt. Torii (Japan), Prof. 
Ballodis (Litlmnia), Dr. A. Genin (Mexico), Dr. 
Schreiner (Norway), Prof. Poniatowski (Poland), 
Prof. II. Monteiro (Portugal), Prof, da Silva-( orreia 
(Postugese India), Dr. Minoviei (Rumania), Dr. 
I lindze (Russia), Dr. Arne (Sweden), Prof. E. Pittard 
(Switzerland), Dr. Selmmil (Czechoslovakia), Dj*. 
Paulina Luisi (Cruguay), Dj 1 2 3 4 . Zupaiiich (Yugoslavia). 

Simultaneously with this Congress, the sixth 
general assembly of I list it ut International d* 
Ant hropologie is also expected to be held at 
Rrussels. ( onimunications and subscriptions (80 (res.) 
slioidd be sent eitla r to the (ieneral Secretary of the 
Congress, 9, Rue des Sablons, Brussels, or to the 
Secretary, I list it ut. International d’ Anthropologic, 
15, Rue de P Ecole-de Medicine, Paris. 

* * * * 

The Director of Agriculture, Bihar and Orissa, 
announces that in memory of Mr. 10. J. Woodliousc, 
late Economic Botanist and Principal of Sabour 
Agricultural (Allege who was killed in action in 
Prance 1917, a biennial prize in the form of a silver 
medal and books of a combined value of Rs. 100 - 
will be awarded to the writer of tin* best essay on 
a subject of botanical interest to be selected from 
the list noted below. The length of the essay should 
not exceed 1,000 words. 'The competition is open to 
graduates of Indian universities and to diploma- 
holders and licentiates of recognized agricultural 
colleges in India, who are not more than 50 years 
of age on the date of submission of their essays. 
Papers should be forwarded to the Director of 
Agriculture, Bihar and ( )rissa, Patna, before Novem- 
ber, 1935. Pailing papers of sullicicnt merit no award 
will be made. Essays must be typewritten on one side 
of paper only. 

1. Intergeneric hybrids and their importance 
to agriculture. 

2. The problem of rust of wheat in India. 

3. 'Hie constancy of agricultural and botanical 

characters of paddy and their suitability for 
being used in a scheme of classification. 

4. Rotation o! crops in relation to the eradica- 
tion of weeds. 


A prize of two thousand gold marks is announced 
by the committee of Zei tier's Studiou-llaiis Endow- 
ment for the best research on the mechanism of 
assimilation of C() 2 by plants in the presence of 
sunlight. It is well-known that the plants absorb 
solar energy and convert it to chemical energy. The 
carbon dioxide of the atmosphere is converted into 
carbohydrates with the evolution of oxygen. The 
way in which the light energy completes the chain 
of reactions is still unknown. The methods adopted 
for the study of this problem are to be described 
and new possibilities have to be explored by means 
of which one can get an insight into the process of 
assimilation which is so fundamental for life* in all 
forms on our globe. 

The prize is open only to Germans and is to be 
written in German and sent under a pseudonym to 
Berlin 0,27, Schick I erstrasse 5, If. 


Du. A. L. (-unison reported as follows on the 
Ccrpcti Meteorite : — 

At 11 p. in. on the lltli May, 1935, a meteoric 
shower occurred in the vicinity of the villages of 
IVrpeti (23° 19' 30" : 91° 0' 0"), Bhateswar, and 
Pilgiri under the jurisdiction of the ( Jiandina police 
station, and near other villages under the police 
stations of Kachua and Iiajiganj in the Tippera 
district of Bengal. Eleven pieces in all were reco- 
vered. The total weight of all specimens is 21,9t2'57 
grams ; the largest stone weighs 0, (ISO’S 5 grams. The 
specific gravity of the meteorite is 3*554. It is being 
analysed by Mr. P. C. Roy. 'flic meteorite, which 
has been registered as No. 298, Stone in tlu* collec- 
tions of tin* Geological Survey of India, has been 
classified provisionally as No. 1 1, White Chondrite 
((Sv) in Brezinas terminology. It, has a white, 
rather friable mass with few, chiefly white, chondri. 
It will be described fully in a forthcoming paper 
in the Secants of the Geological Survey of India. 

The stones were exhibited with the permission 
of the Director, Geological Survey of India, at the 
monthly meeting of the Asiatic. Society of Bengal 
hold in Calcutta on August 5th, 1935. 



September, 1035 


A totes mid Xetrs 


lor, 


Dr. Pabitra K. Sen, Ph.D. (Loud)., D.I.C., of the 
Department of Botany, Calcutta Cniversity, has 
been appointed, on the selection of the Public 
Service Commission, as the Physiological Botanist 
to the Imperial Council of Agricultural Research. 
Dr. Sen recently sailed for England for researches 
in Fruit Physiology. Ife intends to visit the centres 
of fruit research in the Continent, America, and 
South Africa, and will return to India after two years 
to take up the post. 

* * * * 

The Junagarh State (j overt i men t have sanctioned 
Rs. ;”)“_?()! a year, in addition to Rs. fifMK) - already 
sanctioned, to be awarded as scholarships to students 
of the backward classes for a. specialized study in 
subjects like Medicine, Agriculture, Engineering, 
Technology etc. The students accepting the 
scholarships shall be required to serve* the State for 
the first three years after their linal examination, 
if required. 

* * * * 

Following their decision t<> help the sericulture 
industry in this country by annual grants of a total 
sum of Rs. 100,000 during a period of live* years, 
the (lovernment of India has sanctioned to the 
(lovermnent of Bengal a grant of Rs. 11,317- lor 
tin* current year. This sum will be spent over a 
scheme for the production and supply of disease- 
free seed cocoons through tin* agency of roarers in 
the silk producing areas for industrial purposes and 
also over that for determining the comparative 
ellicacy of disinfectants for the prevention of disease 
of silkworms. 

* * * * 

According to a press report published in the 
Times , Commander Nino Del Grande, leader of the 
scientific; expedition for the preparation of snake- 
bite serum, discovered near Nguruka in Tanganyika 
an ancient city. The Commander, however, thinks 
that the city is no more than five centuries old. It 
is four and a half miles long and one and a half miles 
wide, and is constructed terrace-wise on the wall 
n l the great rift of an escarpment. The remains of 
M >m e 4000 houses, each containing 3 to 1 rooms and 
having stone walls 4 ft. thick, are abundant. Nothing, 


however, about the antiquity of the site can be said 
until a full enquiry by the experts is math 1 . 

* * * * 

According to a newspaper report, a dolmen 
has been discovered by the State Archaeologist of 
(Whin in a cave in the Kattnkampnl village. 
Another dolmen, a few yards from the first, was also 
found. Tin* second one is a rectangular cavity 
measuring about (i ft. by 3 ft. with a heavy circular 
top-stone of IS ft. in circumference. At tin* bottom 
of the dolmen was found a burial urn the largest 
that lie has seen, says the archaeologist. 

* * * * 

Dr. Basanta Kumar Das, Professor of /oology 
at the Osmuiiin Cniversity, Hyderabad, will attend 
the International Zoological Congress at Lisbon, 
and will read a paper on certain characteristics of 
tin* Hyderabad fauna. 

* * * * 

In (Ik* last B. Sc. Examination of the London 
Cuivcrsily a number of Indians came out successful. 
Three obtained a second class pass in the upper 
division, nine* in the lower, while one secured a 
second class pass by external examination. Mr. 
Snbimal Chandra Ray came out with flying colours 
at the last London Cniversity L. L. B. Honours 
Examination. There art* only live firsts in the list 
of tin* successful candidates, and he is oik* of them. 

* * * * 

It is reported that tin* next Convocation Address 
of the Lucknow Cniversity will be delivered by 
Mr. Saehehidanaiid Sinha of Patna, and that of the 
Mysore Cniversity by Mr. C. V. Chintamaui, hit lit or 
of The Leader , Allahabad. 

* * * * 

TllK exceedingly high rates charged of electricity 
by tin* Electric Supply Companies for consumption 
of current, especially that, for Ian and light, in this 
country, has been a matter of great public grievance. 
The nit.es charged bear no proportion to the cost of 
production and transmission on the part of the 
companies, and they arc two to three times higher 
than those pro,vailing in other countries. In January 
last, in response to a motion brought forward by a 
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member of tin* Bengal Legislative < Nmm-il, tin* 
(iovcrmncnt accepted ;i resolution :»P1>< »int in*r :i 
committee to go t li n » ultIi t lie whole question and 
redress the grievance*. nl the j »i 1 1 » I i < * in this romper!. 
The pei"*oMlie| o| tin* committee Ini'* lieeii announced. 
Hut we must point mil with due respect to it^ 
individual members th.it it^ composition c;m hardly 
inspire confidence in the puhlie or sat is|y it, lor 
nolle of the MicniliclS with the p( i'»"ih|e exception 
of one, ;ippear> to po^-c^s any technieal knowledge 
of the subject, which, we submit, L a sine ipio non 
for the proper grasp of t he .situation. As the matter 
i> snh jwln e. we do not express mir opinion, hut in 
a future issue, we shall go into the details o| the 

<|ites( ion. 

* * * * 

TllF. l)amodarhas once again alter an interval 
of 22 year* hurst its embankments and caused 
untold miseries in W estern I Sendai. The river 
problem in Western Bengal is a chronic mu. It 
will be dealt with ill the subsequent issues o| the 
N< m:x<t. and (Vuti.i; in detail by Mr. S. ( ’. 
Majumdar of the Irrigation Department of Bengal. 
A faulty alignment of the railway is mainly responsi- 
ble for such disasters, as has been repeatedly pointed 
out by experts. The railways were opened in 1 Sotl, 
and llurdwan’s tales of sorrows bewail from that 
date. The last Hood which occurred on Any;. S, 1 51 1 U, 
was charaeteri/ed by the eonspieiioiis services ol 
relief parties organized by the people of Calcutta, 
and we hope that this time too, the public response 
will be equally whole-hearted and large. 

* + * * 
IvKl’I.YINu jointly to the addresses presented to 

him on Aug. 12 last by the Uajshahi Municipality, 
District Hoard, and the Mohammedan Association, 
His Kxeelleney the (loveriior of Helical dealt with 
tin* problem of water-hyacinth among other things, 
and said infer nlin "The problem of water hyacinth 
is one of great complexity and didiculty and it must 
be recognized that no government in any country 
when* this pest has once become serious has yet 
succeeded in dealing with it.” lie, however, felt 
that “if the people of any district so choose water 
hyacinth can by organization, and vigilance be kept 
within a reasonable distance.” Ife, therefore, thought 


that “Helical must become reconciled to the prospect 
of having to wage war against water-hyacinth year 
after year, though each year should make* the task 
easier.” In his Palma address. His Kxeelleney 
spoke somewhat in the same strain. \Ve are glad that 
the problem of water-hyacinth, which is a regular 
curse to certain portions of Bengal and is so acute, 
has attracted the attention of His Kxeelleney. 
( nited and concentrated ellort by the scientists 
and the public, supported and backed by the (lovcrn- 
ment will, however, be necessary belore this complex 
problem can be adequately tackled. 

* * * * 

Tut; following is an abstract of the account of 
the Hreat Quetta Karthquake prepared for the press 
by Mr. \V. I). W est of the (Jeologicnl Survey of 
India and published with tin* sanction of the 
Director. 'There is some discrepancy in the location 
if the epiconi re as given by Dr. S. \. Sen (repro- 
duced ill the Sm:v \: AMI (Vl/nUK cif J III y) aii<l 
by Dr. W est. The geological location is certainly 
the correct one as it is deduced from observations 
on the spot. The A I i pore estimates were obtained 
from seismograph records in which, the place of 
occurrence being at a distance of marly fifteen 
hundred miles, the instrumental errors are likely 
to be magnified. As we remarked in our duly 
number, the geologist carries on pnsf/norlnn 
examination on the spot, while the meteorologist draws 
his conclusion from the daily record of the pulse of 
tin* Mother Karth. 

‘"The earthquake which devastated Quetta and 
tin* surrounding country on May 3 1st must rank, 
from the point of view’ of tin* mortality sustained, 
as the most disastrous earthquake that lias visited 
India within historic times, tin* nearest approach to 
it being the Kangra earthquake of m)5 when 20,000 
people perished. Hut from the point of view of the 
size of the area over which the shock was actually 
felt it must take a less prominent plaee. Though 
the area n!lected has not yet been aeeurately esti- 
mated it is likely to have been less than 300,000 
square miles. 'This figure may be compared with 
the 1,000,000 square miles for the North Bihar earth- 
quake last year, with the 1,025,000 square miles for 
tin' Kangra earthquake of 11)05, and with the 
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1,750,000 square miles for tin* Assam earthquake 
of 1807.” 

Before tlu* Inst disaster Baluchistan suffered 
from severe (‘art li(|iiakes in 1802, 1000 and twice in 
1001. The present one occurred at 0-2 a.m. on 
May 01st. The epicentral tract is about 70 miles 
long and 1 1 miles wide and lies along a narrow belt 
stretching from Quetta, through Mastung, to hall' way 
between Mastung and Kalat. During the quake 
the ground was viciously shaken horizontally for 
less than half a minuitc. The intensity of the shock 
diminished rapidly away from the epicentral area 
and this suggests a very shallow locus possibly not 
more than a mile or two. 

Inspite of the strong popular apprehension, it 
may be definitely stated that flu* Quetta Larlhquake 
was not volcanic in origin and that there are no 
active volcanoes in any part of India. The mekfalls 
and dust clouds which were mistaken lor smoke were 
not volcanic but were caused by the severe shock 
and after-shocks. Mr. West then discusses the 
origin of Baluchistan Knrthquakcs and the relation 
between the position of the epicentre and the align- 
ment of the mountain chains and concludes by saying, 
“It seems clear, however, that the correct way 
of anticipating further earthquakes and minimizing 


their disastrous effects, both in Baluchistan and 
elsewhere in India, is to const met buildings which 
will withstand these severe shocks.” 

* * * * 

Mn. X. C. Mcht a. 1. C. S., has been appointed 
Secretary, Imperial Council of Agricultural Research, 
(lovernmeut of India, and takes over charge on 
Aug. 12. \Ve oiler our warm congratulations to him. 

Mr. Mehta passed the I. C. S. competitive exa- 
mination in 11)11. He began service in Muttra and 
was appointed Honorary I Vc lessor of Lcouomics, 
Benares Hindu Cniversity. In 1!) IS, he was appointed 
secretary t < » Sir Louis Stewart and, in 11)20, was on 
deputation to the (iwalior Slate where hr worked as 
Director of Agricultural Banks and Cooperative 
Societies. During 1021-1000, he was district officer at 
Ktali, I ’art align rli and Azamgarh. In 1000-02, he 
was Director of Land Records and Inspector-! iciiernl 
of Registration and also worked in addition as 
Director of Agriculture and of Statistics and was 
also a member of I . I*. Legislative Council. 

Mr. Mehta has specialized in problems of industry 
and linanee and has written several well-known 
pioneering books on Indian painting, the most famous 
being Slmlivs in 1 ml inn I'ainlinff. 
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Date of Mohenjo-daro Civilization 

Tin* veil of mystery which hung :il>«>nt Mohenjo- 
daro is .slowly lifting at Inst, it seems. Already ten 
vein’s ago Mr. Mackay drew attention to the occur- 
rence of importcil Indian objects in Mesopotamia. 

I necjnivoeal evidence, however, was obtained in 
January, 1 ff'.>*2, in the excavations which Mr. Frank- 
fort. was directing on behalf of the Oriental Institute 
of the l niversity of ( Jiieago. The relies concerned 
were found in a well defined archaeological stratum 
at Tell-Asmcr, the site of ancient IvJmmma, fifty 
miles to the north-east of Baghdad. The Indian 
origin of the finds in question is above doubt 
according to Mr. Frankfort, for no parallels have 
been found in other Mesopotamian sites. Most 
striking among them is a cylinder seal, the subject 
of which at once establishes it* non-Babylonian 
character, not only because it is without parallel 
among the thousands of known seal cylinders, but 
also because the animals, foreign to the Babylonians 
were obviously cut by an artist to whom they, 
were familiar. Moreover, the convention in which 
the feet and ears of these and the folds in the 
elephants’ skin are represented, the peculiar render- 
ing of the ears of the rhinoceros, are details which 
recur identically on seals from Mohenjo-daro. But 
it is possible to go even further : certain peculiarities 
of style connect the seal as definitely with the Indus 
civilization as if it had actually borne signs of the 
Indus script. 

Mr. Frankfort concludes that then' can be no 
doubt but that we have in our cylinder seal 
from Tell-Asmcr an importation from the Indus 
Valley which reached Kslmunna about -oOO B. C. 
Nor is it a solitary example. For the more common 
Indian seal form, a square stamp seal with a pierced 
knob on the back, bearing a design of concentric 
squares, was also I on ml in Tell-Asmcr, and this 
does not seem to occur anywhere else in Mesopota- 
mia, although known on similar seals at Mohenjo-daro. 

Ilatakrimhaa Ohosh. 


Bhagavadgita in Java 

Mr. J. Gouda of rtrechl has won the gratitude 
of all Indians by publishing a short account of the 
Javanese version of the Bhagavadgita in the Tijrfsch- 
rift rnnr indisrhe 7W/- t Laud- at Voli'citkundt\ llKJn. 
The Javanese Bhagavadgita, as also the Javanese 
Mahabharata, dates from about the year 1000 A. 1). 
From it we, therefore, get. a glimpse of what the 
Gita was like a thousand years ago, though, it has 
to be noted, the translation is by no means a literal 
one. rsually the Javanese author quotes the Sans- 
krit text (never ill toto) and then adjoins a Javanese 
paraphrase which often contains much more than 
corresponding Sanskrit text which it elucidates. 
This procedure shows clearly that the author of the 
Javanese translation know much more of tin* Sanskrit 
text than he has actually quoted. He has given 
those parts of the subject matter only which he 
considered to bo most important. In a number of 
places his quotations and his “translations” differ 
from the vulgatc text. It is a remarkable fact that 
some nf these differences agree with the Kashmir 
recension. Many portions of the Oita declared to 
bo interpolated by Oarbe and Schrader, who have 
done most to reconstruct the original Gita, are found 
in this Javanese version. It. is well-known that 
many Gita passages quoted by Alberuni cannot be 
found in the texts known to us. But Mr. Gondii 
has shown that at least some of these mysterious 
quotations may be traced in the Javanese version 
of tin* Bhagavadgita. 

Mr. Gouda has definitely proved that the Javanese 
Mahabharata may render great help in reconstruct- 
ing the Great Kpie of India* and it. is hoped that 
Prof. Sukthankar in preparing this great critical 
edition will pay due attention to it. 

1 la tahrislmn ( /hash . 

Latest Colorimetric Method of Estimating Aluminium 
in Plants 

This method proposed by P. Meunier ( Compt . 
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read. m 9 1250, 1934) is based on tho measurement 
of opacity produced by almninimn salts with enpfer- 
ron. The optimum yd I is between 2. o.aiul *1.5 and the 

mcentration of H3PO4 must bo loss than 

iff +1- +-1-H* 

At. pll>2Fc, Tu, and Ti arc precipita- 
ted as oupforromUos and removed by shaking with 
riin 3 . The ydl is then adjusted between 2.5-1.5 
and the opacity compared with that of standard 
aluminium salts by Ferry spectrophotometer or photo- 
electric. colon motor. 

This method lias the advantage over the other 
colorimetric method, namely, the one based on tin* 
lake-formation with ammonium aurintricarboxylate 
(Aluminon) in presence of Aiii 2 (’Oj at y>I I 7, in 
that it is more rapid requiring only 0.5 to I g of 
plant materials and no blank corrections are 
necessary. 

Accuracy is the same* as hat of tin* gravimetric 
method of weighing ium as A 1 1H ) 4 -which, 

however, requires 25 (o 100 gms of dry plant 
materials. 

1\ It . S. 

A New determination of e 

The divergence between the values of the funda- 
mental electronic charge v as determined from 
Millikans oil-drop experiment and from tin* measure- 
ment of X-ray wavelengths by Bearden and others 
is well-known. Although both the determinations 
are claimed to be correct within less than 0*3 the 
X-ray method leads to a value of v = TN25.KH 0 
(Bearden), (T793:!.'015).10 _l ° e.s.a. (Backlin) which 
is decidedly higher than Millikans value r (1771ii 
0*(M)5).1()- 1 0 r.s.n. Recently works an* being carried 
°n in the Physical Laboratory of Lpsala to make 
accurate estimate of e from the determination of de 
Broglie wavelength of the electron from experiments 
<»u electron diffraction. Cathode rays from a hot 
filament arc accelerated by 15-30 K V from a high- 
tension set provided with special electric valve 
circuit device for smoothing the fluctuations in in-put 
and nut -put, and a tension regulating device of 
standard cells. Voltage from this source is fairly 
steady and can be accurately known within O’O I % . 
i he cathode rays arc diffracted by an etched galena 
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crystal of known lattice. Tho ci grating diffraction 
pattern obtained by this arrangement eonsists of 
sharp speelral lines of different orders permit ting 
the caleiilation of de Broglie wavelength with an 
error of less than 0*1 %. 

Since the electron-veloeity is known in terms of 
the applied voltage and the electronic charge, the 
latter ean be expressed in terms of \ t\ at. It and 
c at. Preliminary measurements reported by Friesen 
(So! arc, dune 22, 1035, 1935) give c (1790 J_ 0*01) 
HP 10 c.s.a. which is more in conformity with the 
X-ray values, and much higher than tho value of 
Millikan. 

It may be recalled again that Bond made an 
estimation of e - ( l*77l> - 1 *0017).10- 10 r.s m a. 

Starting from Eddingtons relation, hr 'lie' 1 137. 
The value of this factor corresponding to the new 
determination of v becomes 135*01. One can point, 
out, however, that the determination of c from tin* 
oh vt ron-diffrnotion method depends upon the value 
of c m o regarding which there is still some uncertain- 
ty, tin* spectroscopic value being always found to 
be slightly lower than that obtained from the dis- 
charge tube method. But as eato occurs in the 
power of .j in tho expression for /*, the discrepancy 
due to this uncertainty must be very small. 

A*. A\ Saha. 

Heat of Dissociation of Nitrogen 

There has been in recent years a great deal of 
uncertainty regarding the heat of dissociation o! the 
nitrogen molecule into two normal atoms. All 
values ranging from 1!) volts to 9*5 have been given 
by different investigators proceeding from different 
points of view. The tendency in recent years has 
been for a lower value. The most recent contributors 
to the subject are Ilerzberg and Sponcr who, proceed- 
ing fmm a study of predissociatiou observed in band 
spectra, derive a value of 7*3! 5 0*02 volts, corres- 
ponding to a heat, of dissociation of 109*3 K cal. 
The predissociatiou in the first and second positive 
bauds has been known from a long time and 
recently Poster and his pupils, and Ilerzberg and 
others carried out exact determination. The values 
obtained were 12*07 volts for the, second positive, 
band, and 9*79 volts for the first positive band. As 
the difference 2*28 volts corresponds to the 
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observed difference in energy value of the normal 
4 S 2 siml tin* excited MLlevel of nitrogen, they 
concluded that the molecular state of the first 
positive hand is formed l»y a normal 4 S 2 and an 
excited ~I)-atnm, and that of the .second positive 
hand is formed by two excited "D-atoms. From this 
the heat of dissociation comes to lx * 7’31 volts. 

It may he mentioned that though the predissocia- 
tion limits of the two hands are well-known, the 
energy values could not. he accurately determined 
because tin* hands belong to the triplet system given 
hy an excited molecule. The initial energy of excita- 
tion of the first triplet level was unknown. This 
has been rendered possible hy the discovery of inter- 
combination hands at about A 2200 hy Vegard in 
Norway and Kaplan in America. The discovery 
gives the excitation potential of tin* triplet system to 
he li*l I volts. 

Though this value does not agree with a 
obtained from ionization potential measurements, it 
appears hat the value is correct, and the heat of 
dissociation of nitrogen has after all been correctly 
determined. 

The work represents a very line case of deter- 
mination of very important chemical data fioin 
purely physical experiments, which was almost im- 
possible from chemical methods, and illustrates how 
spectroscopy is being increasingly applied to the 
service of chemistry. 

!/. .Y. S. 

Ionospheric Measurement 

In a letter in Xftltnr of .June «N, I!I35, IVof. 
S. K. Mitra and Mr. P. Syam announce that they 
have been able to detect echoes of radio waves 
returned from a height of only 55 Km. The signifi- 
cance of this announcement will be made clear if 
one considers the structure which the ionosphere is 
usually believed to possess. 

The ionosphere extends from a height of about 
!M) Km. above the surface of the earth to a height 
which, though not well defined, is believed to extend 
beyond 500 to 000 Km. The region between the 
upper and the lower boundary is not uniformly 
ionized. There are two main regions which are 
much more intensely ionized than the others. The 


upper one known as F or Appleton region is situated 
at about a height of 250 Km. and the lower one, the 
F or the Heaviside region at a height of about 00 
to 100 Km. The observations of Mitra and Syam 
prove tiiat during daytime another intensely ionized 
region of ionosphere is formed below the F region. 
At such height the air pressure is comparatively 
large, and the region is strongly absorbing of radio 
waves owing to increased collision between the elec- 
trons or ions and the neutral gas molecules. Asa 
result, Mitra and Syam have found that waves below 
a certain frequency fail to give echoes from the F 
layer as they are absorbed during their passage 
through this region. 

It may he mentioned that the possibilities of tin 1 
existence of a low-lying absorbing layer, called I) 
layer, had sometimes been suggested by other workers. 
Hut the tendency in recent years has been to dis- 
credit its existence. If Mitra and Synm's observa- 
tions are corroborated, tin* ionosphere will he 
regarded as beginning at day-i from a mm h h 
height than is supposed to be at present, and to 
consist of three main regions of ionization I), F, and 
F at heights of 55, !K), and 250 Km. respectively. 

Craniological Study of Metopism 

In Is Anfhn)pohnjir . AT, Nos. 3-4, is published 
an article by Prof. Thevkot Aziz Kansu of Istanbul, 
on tin* Oaniologieal study of metopism (contribu- 
tion fi I’ etude ( Yaniologique du Metopisme). Here 
are the author’s conclusions which are, however, 
based on the examination of 50 crania with metopie 
suture and 50 coii-inctopic, preserved in the Anthro- 
pological Laboratory of the I Diversity of Istanbul. 
(!) There is a close relation between braehycophaly 
and metopism. The more will the skull be liypcr- 
bmehycephalic, (he more will there lx* the frequency 
of occurrence of metopism. Moreover, as brachy- 
eeplializatiou is “a progressive stage in our evolu- 
tion, r metopism, our author tends to suggest, is 
“a character closely connected with the evolutive 
factor of tin* human species” and is 44 dominant 
in the Mcndelian sense of the term.” (2) Though 
there is no marked difference between the two groups 
under examination as regards the temporal surface, 
the facial and nasal surfaces arc found to be a little 
greater in the metopie crania than the other. (3) 
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The 1 ami of the external surface of the base of the 
skull and the surface of the lamina cribrnsa is greater 
in metopie than the other, (l) The cranial capa- 
city, calculated according to the classical formula, is 
also a little greater in the metopie than the other. 
(In taking the length of cranium the author has dis- 
carded Glabella and lias adopted, according to 
Papillant, the an tern-posterior metopie diameter. 
(5) The capacity of maxillary sinus and sella turcica 
is again greater in metopie than the other, (9) 
The. degree of protuberance of nasal spine and inion 
is a little greater in metopie crania than the other, 
while glabella is less prominent. Addl'd to these 
arc the high frequency of AVormian bones and the 
extreme complication of sutures in the metopie 
crania. Finally, in the opinion of the author, a 
radiological investigation on the living will be of 
great importance in identifying the metopie indivi- 
duals, so that the anthropologists will be able to 
study their anthropometry, their morphological types 
and to submit them to psychological tests, which 
may reveal interesting and hitherto unknown facts 
concerning the problem in question. 

d. K. dan. 

Molasses as Fertilizers 

In recent publications on fixation of atmos- 
pheric nitrogen in the soil (Rear. Arm!. Sri. f\ /*. 

/, 175, 1931 ; Had /, 330, 193;V N. Ik Dliar and S. Iv. 
Mukcrji obtained the following interesting results : 

When canesugar is added to sterilized and un- 
sterilized soils and exposed to light and air, there 
is appreciable increase in the ammoniacal nitrogen 
content ; with unsterilized soil the ammoniacal nitro- 
gen is nine times greater than that originally present 
in the soil. The amount of ammonia in presence 
of light is always greater than that in the dark. 

15y the addition of molasses to soils which have 
been properly aerated the ammoniacal nitrogen also 
increases ; in this ease the ammoniacal nitrogen is 
three times greater than that originally present in 
he soil, when 3900 Kgm of molasses are added per 


acre of land. When the aeration of the soil is 
insufficient the increase of ammonia is less and the 
soil becomes acidic. 

ruder completely sterilized conditions when 
canesugar is mixed with soil and exposed to sunlight, 
there is also an increase in the ammoniacal nitrogen. 
The total available nitrogen (ammoniacal and nitric) 
in the soil was 0*005'*, but after an exposure to 
sunlight in a quartz flask with canesugar it became 
O'OOON"* the ammoniacal nitrogen rose from 0*00 1 55 "* 
to 0*0059"* on exposure to sunlight. It seems 
established, therefore, that, just as bacteria can 
lix nitrogen in the soil in presence of energy-rich 
compounds, similarly even in the absence of bacteria 
the photo-oxidation of the energy-rich compounds 
leads to the fixation of nitrogen. 

When air freed from bacteria and oxides of 
nitrogen and ammonia is passed through a solution 
of glucose or canesugar mixed with freshly precipi- 
tated ferrous hydroxide, appreciable amounts of 
ammonia are formed. 

It appears, therefore, that nitrogen fixation can 
take place in the complete absence of bacteria 
provided energy is available from the photochemical 
or induced oxidation of sugars. 

When molasses are mixed with unsterilized soil 
and exposed to sunlight the ammonia content goes 
on increasing with the exposure up to a limiting 
value. 

Molasses have been used as manure in increasing 
the yield of sugarcane to the extent of 39"*. Rice 
cultivation is also improved by the addition of 
molasses to the soil. 

It appears, therefore, that in tropical countries, 
inordinary soils, the fixation of atmospheric nitrogen 
by the addition of energy-rich compounds is partially 
bacterial and partially photochemical. The oxida- 
tion of energy-rich organic compounds by air, either 
by induction or light absorption, or by bacterial 
action, causes the fixation of atmospheric nitrogen 
in the soil. 
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Biochemical Society, Calcutta 

In (Ik* Anmi:il (leiiornl Meeting of tli<* bio- 
chemical Society, Calcutta, hold at the All-India 
Institute of Hygiene on duly 1 1, (Ik* annual report of 
the Secretary and Treasurer was presented by the 
Secretary, Dr. 1>. ( \ (Juba. In course of the report,, 
the Secretary said The biochemical Society, Calcutta, 
was inaugurated in a meeting held at the All-India 
Institute of Hygiene on July o, l!KH. The need of 
such a society for (Ik* promotion of biochemical 
studies and research had been felt for sometime and 
it. was hoped that the creation of such a scientific, 
body in ('nlcuttu would evoke local response. In 
this expectation the promoters of t lie* Society have 
been fully justified. The record of last year’s work 
shows good progress and stimulates hope* for the 
future/ 

Since the inauguration of tin* Society in July, 
MKit, ten meetings have been held in which the 
following fourteen papers have been read and 
discussed. The papers display a wide range* of 
interests. 

1. B. Ahmad — The Metabolism of Carotene. 

2. A. C. Roy — Cultivation of micro organisms on vege- 

table media 

3. S. C. Hanerjee and If. K. Sen— Catalytic activation 

of diastase. 

*t. R. C. Bliattacbarjee— The therapeutic applications of 

snake venom. 

5. A. R. Ghosh and B. C. Clulia— Vitamin C in Indian 

food-studs. 

6. B. Alumni The excretion of Vitamin C in human 

urine. 

7. I*. C. Mitter and N. N. Chatterjee — The formation of 

purines from imina/oles. 

8. B. N. Ghosh— The combination of antigens with 

anti-bodies. 

9. N. R. Chatterjee, I). N. Chatterjee, Pasricha and S. 

Ghosh— Kflcct of bacteriophage on the 

enzyme ictivity of vibrio cliolerae. 

10. A. C. Roy — Biochemistry of snake venom. 

11. J. S. Chowhan— Therapeutic uses of snake venom. 


12. B. C. Cuba and II. G. Biswas— Flavines and 

Vitamin B,. 

13. B. C. Gulia and A. R. Ghosh — The biological synthesis 

of ascorbic acid. 

14. H . K. C. Wilson and S. L. Mukhcrjoc— Some obser- 

vations on the composition of the urine 

in relation to calculus formation. 

At tin* annual meeting tlie following papers were 
read : 

1. N. Das and B. C. Gulia — The respiration of Had. 

Staphylococcus 

2. A. R. Ghosh and B. C. Gulia — The relation between 

dietary composition and the urinary 

excretion of ascorbic acid. 

For the next year the following have been elected 
to form the Committee : 

Air. N. M. basu, I)r. I\ K. bose, Dr. l\ Do, Dr. J. N. 
Muklicrjee, Dr. S. N. buy, Mr. A. C. Roy, Dr. b. b. 
ScnaudDr.il. H. C. Wilson. Dr. S. (jliosh and 
Dr. b. (\ (Julia have been elected Ilony. Secretaries 
and Dr. b. Ahmad I louy. Treasurer. 

The Academy of Sciences, U. P. 

An extraordinary monthly meeting of the Aca- 
demy of Sciences of tin* United Provinces of 
Agra and Oudh was held on Friday, May 10, lOJo, at 
(i. P. M. In the absence of the President, Prof. A. (\ 
banerji, Viee-Presidenl, was voted to the Chair. 

Tin* following papers were read and discussed: 

1. R. N. Ghosh and L. P. Verma, Physics Deptt., 

Allahabad University : On the application of Heavi- 
side’s method to the problem of vibrations of 
Pianoforte string. 

2. liar Dayal Srivastava, Zoology Deptt., Allahabad 

University : New Amphistoniatous Parasites from 
an Indian Fresh-water Fish. 

3. Hrishikesha Trivcdi, Physics Deptt., Allahabad 

University: The absorption spectra of the vapour 
of oxides of copper, iron, nickel and cobalt and 
the determination of their heats of sublimation. 
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4. Hrishikesha Trivcdi, Physics Deptt., Allahabad 
University : The absorption spectra of the vapour 
of the monosulphidcs of iron, nickel, cobalt, 
copper and tin and the determination of their heats 
of sublimation. 

The ordinary monthly mooting of the* Academy 
of Sciences of the Tinted Provinces of Agra and 
Oudh was held in the Physics Lecture Theatre, 
.Muir College Buildings, Allahabad, on the 27th of 
July, 1935, at 1 P.M. 

r rhe following papers were road and discussed, 
Prof. N. R. Dhar, President of the Academy, being 
in the Chair : 

1. Radha Raman Aganval and Shikhibhushan Dutt, 

Chemistry Department, Allahabad University : The 
Chemical Examination of the fruits of Lagenaria 
Vulgaris Scringe (hitter variety). Parc I.— The 
constituents of the oil from the seeds. 

2. Mohit Kumar Mukerjce and Shikhibhushan Dutt, 

Chemistry Department, Allahabad University: 
Colour and constitution of Dvestuds derived from 
Fluorcnonc. 

3. II. R Mchra, Zoology Department, Allahabad Univer- 

sity : New Trematodes of the family Lccitho- 
dcmlriidac Odhncr, 1911, with a discussion on the 
classification of the family. 

4. S C. Verma, Zoology Department, Allahabad Univer- 

sity : Preliminary account of new trematodes with 
Ani. 

5. Jagraj Behari I,al, Chemistry Department, Allahabad 

University : A note on the colouring matter of 
the flowers of Lantana Camera, Linn. 

The Indore Meeting of the Indian Science Congress 

Arrangements are now actively in hand for tin* 
forthcoming meeting of the Indian Science Congress 
Association in Indore. As usual, the date of the 
meeting is from the 2nd to the 8th of January, 1935, 
t Inis enabling members to avail themselves of the 
Christmas concession on the railways. In addition, 
the railway authorities have been approached with 
regard to granting further concessions, but their 
decision in the matter will not be known until after 
the Railway Association has met at Simla in October. 

The. meeting is being held under the patronage* of 
lb II. Malmrajadhiraj Raj Rajcshwar Sawai Shroe 
Vcshwant Rao Holkar Bahadur, Maharaja of Indore. 


in accordance with the alteration whici was made 
last year in regard to the Presidents term of office, 
Dr. J. 11. Hutton will remain President of the Asso- 
ciation until he hands over his office at the Inaugural 
Meeting to the President-Kleet. who is Rai Sir 
I pendraiiath Rralunachari, Bahadur, Kt., M.A., M.l)., 
Ph.I)., K.S.M.R, P.A.S.R. 

At' the last meeting of the Congress, held in 
Calcutta, two alterations were math* in the list of 
Sections. The name of tin* (leology Section was 
changed to “(leology and deography”, thus indicating 
that papers on geography would be accepted; while 
a new section for Physiology was added, thus bring- 
ing the number of sections up to 10. 

The names and addresses of the Sectional Presi- 
dents are as follows : — 

1. Mathematics and 

Physics .. I)r. T. Royds, I). Sc., Director, 

Kodaikanal Observatory, Kodai- 
kanal, S. India. 

2. Chemistry .. Dr. P. C. Gulia, I).S<\, Professor 

of Organic Chemistry, Indian 
Institute of Science, Bangalore. 

3. Geology and Geo- 

graphy .. B. Raimi Rao, Esq., M.A., Mysore 

Geological Department, Banga- 
lore. 

4. Botany .. Dr. S. R. Bose, D.Sc, RR.S.K., 

1\ L. S., Professor of Botany, 
Carmichael Medical College, 
Belgaehia, Calcutta. 

5. Zoology .. Dr. II. K. Muk her joe, D.Sc., DI.C., 

University Piofessor and Head 
of the Department of Zoology, 
Calcutta University, 35, Bally- 
gnnge Circular Rond, Calcutta. 

h. Anthropology .. If. C. Chakladar Esq., M.A., Lec- 

turer in Anthropology, Calcutta 
University, 2S-4, Sriinohan Lane, 
Kali ghat, Calcutta. 

Agriculture .. Mr. A. K. Vagna Narayan Aier, 

M. A., Dip. in Agri. (Cantab.) 

N. D.D., E.C.S., (Retired Director 
of Agriculture, Sankarapuram, 
Bangalore. 

Medical and Ve- 
terinary Research .. Lt. -Col. II. K. Shortt, I.M.S. 
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0. Physiology 


10. Psychology 


Director, King Institute, Guiti- 
dy, Madras. 

Dr, W. Burridge, D. M., M. A. 
(()\on), Professor of Physio- 
logy, Lucknow rnixersity. 

J. M. Sen, l*sq.. M. Ed. (Leeds), 
B.Sc. (Cal.), P.R.G S., Inspector 
of Schools, Presidency Division, 
Bengal, t>3 Lansdowne Road, 
Calcutta, 


Papers should he submitted to the Sectional 
Presidents concerned l>y the 15th of September. 
A little extra time will he allowed to contributors in 
the Punjab. 

( )ne of the primary purposes of the Association 
is to encourage scientific work in different parts of 
India. This year it is meeting in Indore for the 
first time, and it is hoped that a large number of 
members will attend and help to stimulate scientific 
research in that part ol India. 

Indore, in addition to being fairly centrally 
situated for scientists from Western and North- 
western India, oilers many attractions both in tin* 
city itself and in its immediate neighbourhood. 
Owing its origin to the great movement for Maratha 
imperialist expansion of tin* 1 St h century, Indore at. 
present enjoys the premier position among the states 
included in the Central India Agency. 

The ( ’it y of Indore is situated 1J3S feet above 
the sea level and has a delightful climate and mode- 
rate rainfall. It ranks amongst the great industrial 
towns of India, having flourishing cotton-mills and 
an expanding population now estimated at about 
1,50,000 people. It is an important educational 
centre, containing two lust-grade colleges (one of 
which is maintained by the State), a number of high 
schools for boys and girls and other institutions. 
In the ( ’ivil Area are situated tile Daly College (an 
institution for tin 1 sons of Chiefs), which is a line 
building of white marble*, the* Plant Institute, and 
a Medical School. Indore also contains many places 
and buildings worth seeing. A few miles from the* 
city is Badarkha, when* up-to-date water works 
(with tlie largest siphon system in the world) are 
nearing completion. 


About (i0 miles from Indore and situated in Dhar 
State* is Maudu, a favourite haunt of tourists and 
students of India’s past history. Once the proud 
capital of the independent Muslim kingdom of Malwa 
and a fort of unparalleled natural strength, it now 
contains extensive ruins of mosques, palaces and 
other buildings of great architectural merit. Not 
far oil' from it is Bagli (in Gwalior State), which is 
famous for its rock cut. eaves of great antiquity. 
About forty miles to the south of Indore is Mandhata, 
an island of superb natural beauty in tin* Ncvbmlda 
river, the early capital of Indore Slate, which con- 
tains a palace and a marble statue of the saintly 
Alialya Bai, one of tin* most illustrious rulers 
of the State and of India. Not very far off from 
Indore and easily connected by railway are Cjjnin, 
one of the most ancient and sacred cities of India, 
Saiiehi (in Bhopal State) with its famous stupa 
supposed to dale from the time of the Croat Asoka, 
Chiton* the most historic place in Kajputana, and 
t lie world-celebrated Ajanta eaves. 

The Local Secretaries will lx* Dr. S. S. Doshpaiide, 
Vice- Principal and Professor of Chemistry, llolkar 
College, Indore, and Mr. K. A. Patwardhan, Daly 
College, Indore, to whom all enquiries as to accom- 
modation should be addressed. It is particularly 
requested that very early intimation of tin* accom- 
modation required should lx* sent to tlx* Local 
Secretaries. IT. I) m West. 

National Institute of Sciences 

In a meeting of the National Institute of Sciences 
of India held on Saturday the 21th August, the 
following papers were read: • 

The Role of Electrical Charge in the Phagocytosis of 
Red Cells in Malaria, by Lb-Col. R. N. Chopra, C.I.B., 
Mr. S. N. Mukherjee, and Dr. K. V. Krisbnan ; 
“Nappe Structure in the Archaean Rocks of the 
Central Provinces, by Mr. W. D. West, Geological 
Survey of India ; Loss of Morphine in Indian Opium 
on Storage, by Dr. II. R. Dunuidift’ Dr. J. N. Ray and 
Mr. Gurcharaii Singh. 

As published in the August issue of Science and 
Cn/rritK a symposium on problems of the Iono- 
sphere was held under the auspices of the National 
Institute of Sciences. 



Letters to the Editor 


On estimating individual Yields in tlie case of 
mixed up Yields of two or more Plots 
in Agricultural Experiments 

In agricultural experiments of the modern randomized 
and replicated type some times the yields of particular 
plots are accidentally missing. F. K. Allan and J. Wislmit 1 
(1030) discussed this problem for the case of a single 
missing plot. F. Vales* (PM3) gave* a general solution 
for any number of missing plots. 

Instead of missing yields, it sometimes happens that 
the yields of two or more plots arc accidentally mixed 
up during harvest or subsequent operations. The recons- 
truction and analysis of the separate yic'ds of the mixed 
up plots have not been discussed so far. A general solu- 
tion using the Fisherian principle of minimizing the residual 
variance has been worked out and found adequate by 
tests on actual data. Full details of the solution will be 
published elsewhere, but a few important results are given 
below for immediate reference and use by agriculturists. 

(/) Orthogonal f fold complex design : I,ct a,b,c....f 
he the number of units in the 1st, 2nd..../*th factor, 
so that the total number of observations available=iV 

~a. be /. Also let A x and A , be the totals in the A- 

class involving the two mixed up plots ; H x and /J, the 
totals in the B class involving the two mixed up plots, 
and so on for /'’classes. If u is the total of the two 
mixed up plots, then the best estimates of the separate 
)iclds of the two plots are given by 

u alA x -A,)+hlB x ~-B t )+ /(AW,) (/) 

{2} Randomized Blocks : (/=2, 6=number of blocks, 

f=number of treatments). The formula now becomes 

u b(B x B t ) + trr x -Tj M 

2 - ' 2 (bt-b-t) W 

(#) Latin Square : (/= 3 ; r — number of rows = c 
number of columns = /. = number of treatments ~ w). The 
best estimates are now given by 

U) Double Latin Square: (/= h \ r — number of 
rows = c = number of columns = 2n ; t = number of treat- 
ments = n ; and l = number of Latin vSquares = 2). One 
plot in one Latin Square is mixed up with one plot in the 

12 


second Latin Square. This is of frequent occurrence. The 
solution is given by 

u * (R x R t ) +» (C x -C,)+ \ if (7\ —7’,) HLt-L*) ... 

2 ~ (ft -2) (2 rt 1) 

where n = number of rows, columns or treatments in each 
Latin Square ; lx, T are the totals for rows, columns, and 
treatments involving the two mixed up plots and L t and L, 
are the totals for the two Latin Squares. Slight modifica- 
tions an* necessary when the two plots belong to the same 
type (row, column, or treatment). 

The solution has also been extended to the case of 
mixed up yields of more than two plots. 

The analysis can proceed on u.mal lines, but in using 
tests of significance, allowance will have to lie made for the 
fact that the reconstructed values aie estimated from the 
given data. 

Statistical Laboratory, 

Presidency College, 

Calcutta. 

10. R. P>35 

1. Jour. Ay. Sc. 20, Part 3, .VlQ-lOO, PHD. 

2. Kmp. Jour. Ex pi. Ay. /, No. 2, 12‘MI2. PG3. 


On the Exact Distribution and Moment-Coefficients 
of the D 2 -Statislics 

Given a number of normal populations it is often desirable 
to have a numerical measure of the divergence between two 
samples drawn from them. For example, if we have three 
samples 1’ 1} 2J 2f l’ :4 , we should like to know whether the 
difference between and ~ 2 is significantly greater than 
the difference between and Professor P. C. Mahahi- 
nobis has given a generalised statistical measure of such 
divergence between two P- variate samples. This statistics, 
which he rails IP, has proved extremely useful in biometric 
studies 1 . lie obtained the first four moments of IP by 
approximate methods for the case of uncorrehited variates*. 
The exact distribution of IP and a general expression for 
the higher moments were not however known. I have now 
succeeded in obtaining these results which are given below. 
Fuller details will be published shortly in Sankhya : The 
Indian Journal of Statistics. 


Subheiidu Sekhar Hose. 
1‘. C. Mahalanobis. 
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If .l 2 denotes the population value of />*, and D\ the 
uncorrected sample value of the same statistic then the Arth 
moment of I) T a is given by 

,/*(//,) .1* u r, n /; |f ) 

c "*“ (/) 

where F is the \v“ll-kno\vn hypergcometric function, and n 
is the harmonic mean between w, and rt ,, the number of 
individuals in the two samples. Since 

,v u>\) .1* + J (: J ) 

it is clear that to get ri«l of the bins in the mean we must put 

J) 2 " l)\ - “ (.*>‘) 

n 


The first four moments of I) 9 turn out to be exactly those 
given by Mahalanobis* showing that (i) his expressions are 
exact, in spite of the fact that they were obtained by approxi- 
mate methods, and that (it) his expressions remain valid for 
the case of correlated vatiables. 

The exact distribution of D* comes out to be 

P J -” p (D l + J») 
•t h 4 

fd>\) <i(i >\) == 

X I ,• -> 

where f^ (x) is the well-known Bessel function with purely 

imaginary argument. The distribution of l) 9 is obtained by 
substitution from (.1). 

In the special case when , \' 2 the above distribution 
reduces to 





r—j 


nl >!>l 

■; 




If we put m : ■- 
bution of v can be written as : 


, /■ -~ n P then the distri- 


/ 


,1 r 


(ft) 


The probability of attaining any assigned value of £ 
(when , | 2 ()) can be obtained immediately from a table 

of incomplete Gamma functions. When however A* is not 


zero, the probability of I), attaining any given value is 
given by 



f (n\)Aih) 


(<) 


where f (0,) is given in {/>)■ 


A table of the values of the above integral will be of 
great practical importance in many branches of applied 
statistics. We are compiling such a table by rather tedius 
computations in the Statistical laboratory. I should like 
to draw’ the attention of pure mathematicians to the evalua- 
tion of this integral. A closed expression would not perhaps 
be forthcoming. If it does, so much the better. If not, a 
convergent series (preferably a rather rapidly convergent 
one) would do. But the same series may not be useful for 
computational purposes for all ranges of values of the inde- 
pendent variable and the parameters involved. In that case 
different .series for different regions (confining ourselves, of 
course, to those regions which arc of practical interest) would 
have to be used. 


S tati stieal Laborato ry, 

Presidency College, Rnjchandra Bose. 

Calcutta. 7.7.35. 


1. Analysis of Race-Mixture in Bengal. Ind, Science 
Congress 192f>, and Jour, \siat. Soc . Bengal , 23 1 ‘>27. 

Statistical Study of Chinese Head. Man in India , 8, 1928. 

2. Tests and Measures of Divergence. J.A.S.B. 28, 1930,4. 


On a hitherto Unrecorded White-flowered 
Urcna Linn 

The genus Uretia Linn., belonging to the Malvaceae is 
represented by 27 species in the tropical ami subtropical 
regions of the world 1 . Of these four listed in Flora of 
British India* are U. lobata U. sinuata, U. repanda and 
U. rigida . To these a fifth U. callifera • has been added, 
but except in a very minor character of the calyx it is 
identical with U . lobata. The first three species (and of 
course, the last) have pink coralhi, while the fourth has the 
petals white. According to the same authority, the first 
two are distributed over tha tropics of both the hemispheres, 
whereas the others are confined to Asia. Another white- 
flowered species, U. etelipella* Lem. is confined to Brazil. 

The plant which forms the subject of this note is identi- 
cal w ith U. lobata , except for the flower colour, the latter 
species having pink flowers, while this plant has white, and 
the flowers are also somewhat smaller on an average. 
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Leaving out of consideration U. sielipella which, besides 
being restricted to Brazil, differs from the others in other 
important respects, the classification (or the seperation) of 
the Indian species is based on the characters of the carpels. 
These are armed with hooked bristles in the first two 
species (and the last) named above, but are smooth and 
unarmed in the others. 

The plant in question has spiny carpels, and thus 
resembles U. lobata in this character, but differs in the 
flower colour. It resembles V. rigida in the colour of the 
petals, but differs from it in the character of the carpels, 
these being smooth in the latter. Thus it resembles neither 
of the hitherto described Indian species completely. 

The specimens of this new plant, numbering about a 
dozen, were found growdtig in a restricted area, among 
numerous plants of the common pink type, in the Bcnaies 
Hindu University Botanical Garden, in October last. They 
were conspicuously absent elsewhere, although the indivi- 
duals of the pink type were flourishing in other places. So 
far as known they were never observed before. 

In order to make sure that the plant had never been 
collected and recorded before, specimens were taken to 
the Calcutta Botanical Garden for coiupaiison. Although a 
thorough search was made, no specimens similar to these 
were found in the herbarium. It is thus confirmed that 
the plant is quite new to the Indian flora. 

In conclusion 1 offer my best thanks to Mr. K. l\ Biswas 
for helping me to compare the specimens with tin* types kept 
at the Sibpur herbarium in which these plants have now 
been incorporated. 

Specimens of this plant have also been sent to Kew. 

Botany Department, 

Benares Hindu University. N. K.Tiwary. 

30. (> 1935. 

1. Index Kewensis. 2, 1119, 1805. Oxford 1880-1805. 
Supplementum 1 ., 447. 

Ibid 4, 243, 1006-1910. 

2. Hooker : Flora British India. 1 . 320. 

3. Clarke: Journ. Linn. Soc. 25 , 71, 1880 

4. Bailey : Standard Cyclopaedia of Horticulture, fl, 
3416, 1919. 


The Presence of Tyloses in Tinospora, a frequent 
Climber in the Tropics. 

Tyloses have been found within vessels of secondary 
\ v lem of roots, stems and petioles of Tinospora cordifolia 


Miers. and T. tomentosa Miers ; they arc mostly thin-walled 
unicellular structures with protoplasm, nucleus ami cellulose 
walls, but in some cases they are multicellular also, some of 
the vessels being crowded with them (log. I). From an 
examination of a number of healthv plants for about six 
months it seems to be a case of normal development here. 
Tyloses in Tinospora do not include starch as reserve 
substance. 

Tyloses are usually found in angiospermic woody trees 
and in some Conifers either as a characteristic of some 
species or due to wounding. They have also been found in 
the vessels of a few herbs. Karnes and MacDanicls 1 have 
reported their occurrence in climbers belonging to the 



genera of Cucurhita and Convolvulus, and their presence 
in Tinospora (1'amilv Mcnix t er manor) seems to be 
unrecorded. H. S. Holden* has distinguished true tyloses 
ftom cavity-parenchyma oecuring in the protoxylem of 
petioles of Ferns. 

The exact function of tyloses especially in herbs is not 
yet known ; Karnes and MacDanicls think* that they develop 
due to a difference of pressure of wood cells surrounding a 
vessel, but this does not seem to lead very far. 

Botanical Laboratoiv, ,S. K. Bose. 

Carmichael Medical College, I). N. Chakravorty. 

Calcutta. 12-4-1935. 

1. Introduction to Plant- Anatomy p. ISO : 1925. 

2. Journal of the Linnean Society, London ; Sept. 1925 

3. loc . cit. p. 181. 
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A Note on the theory of Viscosity of Liquid Metals 

A theory of the viscosity of liquids on simple classical 
lines has hcc»n recently put forward by Prof. Andrade 1 . 
Assuming that the liquid molecules retain sufficient of 
the crystalline character which they had in the solid 
state and possess a frequency of vibration very nearly equal 
to the frequency in the solid state at the melting point, 
and on replacing this characteristic frequency in terms of the 
melting point by using Ijudeiuaifs semi-empirical formula, 
he obtains the formula 




/,. ( AT m ) 5 
:l (AT*)! 


x m 


1 (AT m )' 
Va 1 


...(/) 


where »/ is the viscosity, A is the atomic weight, N the 
Avogadro’s number, T m the melting point and Va the 
volume of a gram-atom at the temperature 

In view' of the recent investigations* into the properties 
of liquid metals it mav hi* of interest to deduce a formula 
for viscosity (if metals in the liquid state in a slightly 
different form. Following Andrade, we take the liquid 
metal near the melting point, as still possessing the lattice 
structure which was characteristic of it in the solid state. 
The Debye or rather Einstein characteristic frequency is, 
of course, different in the liquid state and in fact, 



where L is the latent heat. 


L 

c ' kf 


If the liquid molecules vibrate with a frequency 
v we get, with Andrade, // ^ lf> ~ where l is the average 

distance between the centres of molecules. Putting 

fi/- u a where n is the number of molecules per unit 
volume and fi is a constant, >j J fie n/n ^ Q denotes 
the density, A the atomie weight and Mj/ the mass of the 
hydrogen atom, we have, 

i* 


I '"// 


anil H 


'*(.*) 




If now, we put ](V 1,0/, or v - h 0 fj f where /■ 

h 

represents Balt/.mann's constant, h is Planck’s constant, and 
Q ^ is the Debye characteristic temperature, we get 



The values of viscosity calculated from the above formula 
and the observed values of viscosity of certain liquid metals 
for which published experimental data exist are shown in 
the following table : — 

Liquid metal ij al. with fi -2'3 obs. 


Cd 

024 

> ’018 

UK 

•023 

021 

Cu 

•032 

•038 

Pb 

023 

■028 


It will be seen from the above table that the agreement 
between the calculated and observed values is fair, consider- 
ing the large discrepancies between the values of viscosi- 
ties obtained by different observers and also the approximate 
nature of the theory. According to Andrade’s formula the 
agreement between theory and experiment for the four 
liquid metals Ilg, Pb, Sn, and Cu is, no doubt, very satis- 
factory ; but this is to a certain extent a chance coinci- 
dence. As Andrade himself observes, “No great emphasis 
is placed by the writer on the surprising closeness of the 
agreement for the four metals, which is within 10 per cent, 
or less, for this agreement depends upon the exact value 
given to the constant in formula (/).” In formula (2) the 
agreement depends upon the value of the constant (i and 
upon the crystal structure of the metal. 

Again, it is more usual and theoretically better to express 
the characteristic frequency in terms of the Debye tempera- 
ture ^ as we have done in (2) and not in terms of the 

melting point, as in (/). In this we are also following Mott's 
recent use in his paper* on the resistance of liquid metals. 

Ilaroda College, I). V. dogate. 

Cluj rat. 23. 7. 35. w 


1. Phil. Mag., 17, 407, 1934. 

2. I* roc. Itoij. Sac., ltf, 4b5. 1034. 

3. lac. cit. 


The Spectrum of Zinc in the Region, /. 2800-400 A. U. 

The spectrum of zinc has been investigated from A 2800 
to 100 A. I T . The lines corresponding to different stages of 
ionization have been distinguished from one another by 
introducing inductance in the spark circuit. The experimen- 
tal part of tin investigation was carried out partly in 
London in Prof. Fowler's laboratory, and partly at Upsn la, 
Sweden, in Prof. Siegbahn’s laboratory. At Upsala the 
spectra were excited by condensed “hot sparks”, and the 
photographs were taken by means of two “grazing inci- 
dence” spectrographs. The photographs obtained were 
extremely good as regards both definition and resolution 
of the lines. The observational material is exhaustive for 
the region examined ; the determination** of wave-lengths 
and intensities are of a very high degree of accuracy. 

The spectra consists of about 700 lines belonging to 7.u 
IV, about 250 lines to Zn III, and about GO lines to Zn II 
spectrum. It has been thought necessary, before proceeding 
with the analysis of the complex Zn IV spectrum, to account 
for the new Zn III and Zn II lines obtained. The structure 
of the Zn II spectrum is fairly well-known, but only a small 
part of the Zn III spectrum has been classified. With the 
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help of the material obtained, it has been possible to extend 
very considerably the knowledge of the structure of the 
spectra. In addition to the seventeen terms belonging to 
the configurations 3d‘°, 3d 9 4s and 3d 9 4p, and identified 
by Laporte and Lang 1 , it has been possible to classify about 
180 new lines identifying 53 new terms arising out of the 
configurations, 3d 9 5s, 3d* 4 d and 3rf"4«4p of the /n III 
atoms. The characteristic differences of 3d 3 5# *1) terms are 
162 and 2322 cm- 1 . Recently Bloch 1 has published a cata- 
logue of Zn III lines in the region £5800-2100 A. U. Some 
characteristic differences in this group of lines also have been 
obtained in the course of the present investigation. 

For the spectrum of Zn II, 26 new terms have been 
established, of which 16 arise from the configuration 3d ,J 4#- 
4/j, and the remaining 10 are uudesignated. These new 
terms together with the terms already known, have enabled 
the writer to assign classifications to 53 Zn II lines in 
addition to those previously known. 

Full accounts of these works will be published soon in th 
Transactions of the Bose Research Institute . 

hose Research Institute, K. C. Ma/.utndnr. 

Calcutta, (*.7.35. 

1. My. Iiec. do, 378, 1027. - 

2. Jour, de Physique, July 1931. 


Are Carbohydrates a constituent part of Lignin ? 

In the earlier stages of the investigation on lignin, it was 
customary to define it as the non-poly-saccharidic portion 
of the cell wall. In their well-known monograph 1 Cross 
and Hevan term the nou-cellulosic part as the incrusling 
matter or lignin, llagglund appears to be the first to obtain 
a pentose (arabinosc) by boiling Willstatter-lignin (prepared 
from spruce-wood by his modification of the 1IC1 method) 
with 1% MCI*. 

It was reported by some investigators that furfural was 
present in the distillate wl en lignin was distilled with 12% 
HC1. These observations led to the hypothesis propounded 
by llagglund that pentoses or furfural-yield ng bodies are 
part and parcel of lignin. Schmidt* lias defined lignin as the 
compound of an aromatic body with not only pentosans but 
also hexosans. During delignificatioti with CIO, these 
sugars are removed along with lignin. According to 
Schmidt, Geissler and Ardnt 4 IlCl-ligtiiu which is apparently 
pentosan-free, gives a water-soluble pentosan by CIO, treat- 
ment. Pringslieim in bis treatise on polysaccharides (p. 101 
l'>23), strongly supports Schmidt. 

llCl-lignin from jute prepared in the ordinary way gave 
1 races of furfural (aniline acetate test) on distillation with 
12% MCI. But the lignin prepared according to the modi- 

13 


fied method of the author* gave no trace of it. Lignin thus 
obtained is a spongy mass, and as such, it tenaciously retains 
a fraction of the sugars by absorption, which can only be 
removed bv prolonged boiling with water under reflux for 
2— 3 days. It is worth while to mention that lignins simi- 
larly prepared from bamboo and cocoanut fibre were 
found absolutely free from furfural-yielding complexes. 
Tfiis fact shows that pectin matter (which gives furfural 
under these circumstances) present in jute has been com- 
pletely hydroh/.ed by IIC1 and cannot, therefore, interfere 
with the estimation of lignin or its isolation in the pure 
state. Nor call hemi-celluloses (which also give furfural 
under similar conditions) of jute in any way vitiate the 
results. Absence of umlissolved cellulose in the separated 
lignin has been conclusively shown by the dissolution of 
the latter by CIO,. Moreover, when purified lignin was 
boiled with dilute sulphuric acid under reflux and filtered, 
the filtrate reduced Folding's solution not because it con- 
tained sugars (the solution was optically inactive) but owing 
to the presence* of formaldehyde (which gave characteristic 
diuiedono derivative) split off from the dioxymcthylene group 
present in lignin®. 

Ilagglund’s hypothesis has been severely criticized by 
many workers particularly by lleuscr’, who has pointed out 
that the presence of pentosans in lignin preparation is due 
to the incomplete hydrolysis of the lignified plant material. 
The present author holds that even if the hydrolysis be 
complete their presence iu lignin mav as well be due to 
imperfect purification of the latter, as has been found in the 
case of jute-lignin. 

Further evidence in support of the vciw that pentosans 
or pentoses an* no pait of tin* structural ariangeinent of the 
lignin molecule is available from the fact that when 
allowance is made for the insoluble phloroglucide of for- 
maldehyde obtained by the distillation of ligno-celluloses 
in the usual method of estimation of pentosans, the dis- 
crepancy between the furfural values of raw and delignilied 
samples practically disappears as has been found in the case 
of jute, bamboo and cocoanut fibre. This indirectly shows 
that lignin should give no furfural, and none is actually 
obtained. 

The new definition of iucrusting mattci ( i.e . lignin) by 
Schmidt" has not been accepted by investigators on lignin 
in general. Ileuser" criticized it adversely on plausible 
grounds, Fuchs and Ifonsig 10 also held similar views. The 
ultra-violet absorption spectra of lignin and its derivatives 
by Ilcrzog and Milliner 11 indicate that lignin is composed 
of ben/ene rings with a side-chain of 3 carbon atoms, which 
is saturated. It is, therefore, in disagreement with .Schmidt’s 
view regarding the composition of lignin. Then again, the 
degradation products of lignin have been studied by many 
workers but except Rassow and Linde 11 who obtained 
galactose by the oxidation of bamboo-lignin with nitric acid, 
none could detect any pentose or liexose in the course of 
the investigation on lignin. The author repeated the 
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experiment of Rassow and Linde with jute-lignin hut 
failed to confirm their result. In view of these facts, it 
appears highly improbable that sugars are component parts 
of lignin and neither the hypothesis of Iliigglund nor that 
of Schmidt can, therefore, hold good, at least in the case of 
jute, bamboo and cocoanut fibre lignins. 


Chemistry Laboratory, 

The University, Pulin Behan Saikar. 

Dacca, 20-7-35. 

1. Cellulose 93—91, 1918. 

2. Her. 50, I860, 1923. 

3. Her. 58 , 1394, 1925. 

4. Her. 50, 23, 1923. 

5. J. Indian Chum. Soc. 11, 691, 1934. 

6 . Ibid ,, ,, ,, 

7. Cellulose Chemie t J, t 77, 84, 1923. 

8. loc. cii. 

9. Her. 59, 598, 1926. 

10. Her. 5», 2850, 1)26. 

11. Her. 00 , 365, 1927; ibid. U, 1288, 1931 
Z. Physiol Chem., 108, U7, 1927 ; 

Papier-Fabr ., 90, 205, 1932. 

12. Z. angew. Chem. M, 831, 1931. 


On the Triple Nitrites of the Rare Earths and a New 
Convenient Microtest for Caesium 

Ball and Abram 1 prepared a number of complex bis 
muthinitrites of the types X a I'i (NO,) f> and X, YBi (NO,),, 
where X stands for N 1 1 4 , K, Rb, Cs, T1 and V for Li, Na or 
Ag. The classical researches ot Professor Urhain on the 
use of bismuth as an "eMe'ment Se'parntcur" is based on 
the isomorphic relationship of bismuth nitiate and double 
nitrate with the eorresponding salts of the rare earths. This 
led us to the study of the triple nitrites of rare earths 
hitherto unknown. A series of salts of the type NaCs,R 
(NO,), have been prepared where R = La, Co, Pr, Nd, Sm, 
Ku, and Chi. They form beautiful octahedral crystals, stable 
at the ordinary temperature and sparingly soluble in water 
in which they are slowly hydrolyzed. The rare earths of 
the yttrium group do not form such compounds. 

Of these triple nitrites, the praseod) mium salt is very 
suitable for the micro-detection of caesium. When to a 
drop of a solution of NaNO. (10%) and praseodymium 
nitrate (3%) a drop of caesium solution up to the order of 
4 x l()-» gin. is added and kept for 3 or 4 minutes, beautiful 
oetahedial crystals arc obtained. These are specific for 
caesium. Rubidium docs not interfere. The sensibility 
limit is 0 04 y. La, Ce, etc. can also lie used for praseody- 
mium. This test appears to be more sensitive than the 


Cs-Ag-Au-cliloride test advocated by Professor Emich for 
the micro-cliemical identification of caesium. 

Chemistry Department, P. B. Sarkar. 

University College of Science, H. C. Goswami. 

Calcutta, 27-7-35. 

1. J. Chem. Soc. 109, 2110, 1013. 


Syntheses of Ring Glycerides of dibasic Acids 

No attempt has yet been made to prepare glycerides of 
dibasic acids. Anticipating that such may exist in nature 
in seeds of fruits in which dibasic acids are present, the 
present investigations were begun. As a result of various 
attempts the following glycerides have been synthesized ; 
they may be an or afi ; — 

1. Prom succinic acid 
CH,— CO— ()— Cl I, 

I I 

CII,— CO-O-CH or 

I 

CH,OH 
aft- suecinin 


CH, CO O— CHj 
I 

cii on 

CHa— Co— O— Cl 
au-succunn 


2. ITom maleic acid 
CII CO— O - CII, 

II I 

CII— CO— O - CII or 

I 

CII, Oil 

u/L malein 


CH— CO-O-CH, 


|| CHOU 

II I 

CH-CO-O-CII, . 
tuim malein 


3. Prom phthalie arid 

O - CO-O-CH, 

— CO-O CII or 
CII, OH 
aft- phthalin 



—CO-O— CII, 

I 

CH - OH 

I 

-CO— O-CH, 


aa~ phthalin 


The positions have not yet been determined. They have 
been prepared by heating the respective acid with glycerol 
and phosphorus oxychloride. The product containing both 
mono-and ring glycerides was purified from the former by 
means of sodium bicarbonate. The glycerides obtained are 
thick liquids. 


Chemical Laboratories, M. Goswami. 

University College of Science, A. Shaha. 

Calcutta, 20.7.35. 
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Note on the biological control of the Pulse beetles 
by a Trichogrammatid parasite 

The minute insects of the Trirhogrammidae or Tricho- 
granimatidae Ilymenopteia are known as egg- parasites, 
as these insects have the habit of depositing their eggs 
within those of other insects most of which are found 
injurious to cultivated plants. These parasitic chalcid insects 
complete their development within the host eggs which 
are ultimately killed as the result of this parasili/.ation. 
Such parasitic species which kill their hosts at the egg-stage 
and themselves are non-in juiious to plants, are reckoned 
as beneficial insects, and offer immense possibilities of 
biological control of insect pests. The biological control 
of insects which have become noxious, aims at restoration 
of disturbed balance of nature by the indroduetion of their 



natural enemies and is less expensive than the use of insec- 
ticides. Inlanders reports* that the species Trie lio gramma 
rranesems Westw., ate bred in American Insectary on 
a commercial scale for supply inland and oversea for 
use against destructive insects. The examples of the same 
species have been reported from India as parasitic on 
moths, hut this or other related parasitic species have been 
little studied in India as a means of combating insects 
injurious to agricultural products. We* reported in the 
agricultural section of the Indian Science Congress held in 


Calcutta, a parasitic species of Triehogrammidae infesting 
the eggs of the pulse beetle Hr rich as quadrimaculatus 
I'abr, which along with H. chine a sis 1,., causes great 
amount of damage to stored pulse. These beetles about 
4 mm. in length, deposit their eggs on the seeds of grams, 
liens and other \aricty of pulses. These eggs are dome shaped, 
with the lower surface that is in contact with the outer seed 
coat of the pulses, flat and measuring approximately 8 mm. 
in length. The small larvae of the beetles hatching out 
of the eggs bore through the Hat surface of the egg and 
the seed coat, to reach the centre of the seed which they 
excavate and destroy. The parasitic species pierces by its 
ovipositor the convex surface of tlie beetle’s egg before the 
latter passes into the above larval stage, and introduces 
its own egg within that of the beetle. The egg of the 
parasite grows and develops at the expense of the host 
which is thereby killed. In photoinictogi aph (Fig. 1) the 
p.uasitic egg peg developing within the Urachus egg is 
shown. The parasite after completing its developmental 
stages within the egg of the beetle emcigcs as the winged 
form by cutting out a small hole on the egg shell of the 
host. The details of the lift* histoiy will be published 
elsew hei e. 

A rough sketch of the parasitic insect is given here 
( Fig. 2). The parasitic insect resembles Trichogramma 
specimens except in the number of antennal joints and in 
t lie arrangement of hairs fringing the wings. It is named 
(hactoslricha mitkvrjii , by Mr. Maui*, of the Indian 
Museum, who is Working on the Indian t'halcids. It is 
about 45 mm, in length. This parasitic species kept an 
effective cheek mi the growth and multiplication of the pulse 
beetles we had been rearing in the laboratory. 

It is interesting to note that recently Salt 4 in deter- 
mining the host sclccton of Trichugmnm ermieaeena 
Westw., which he obtained from Beilin laboratory, states 
that this species not only attacks eggs of Urachus nbttrtus 
Say, which were thus killed, hut shows a slight preference 
for the Uracil as host. But out of .55 ovipositioiis made by 
this parasite T. cranesccus t on the above Hrachii host, 
onlv Hires specimens completed the life cycle and emerged 
- which is a poor number as compared to that reared from 
moths. Salt remarks, therefore, that the Bruehid species 
(pulse beetles) are not a suitable host for this parasitoid. In 
view of Salt’s above findings and the fact that the T. 
cranrsceus Westw., has a wider range of hosts as described 
by llase, the specificity of attack of the parasitic species 
under report, on the pulse beetles, deserves special attention. 
In this case all the Bruehid eggs infected by the parasite 
died, while the latter rapidly multiplied being bred on this 
host. The first infection of the host took place in the labora- 
tory. We like to mention that we had not been rearing then 
any other insects. We infer therefore that the Trir.hv - 
yrawmatid parasite Chaetostncha mukerjii Mani, is a 
natural enemy of the pulse beetles. The life cycle of the 
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parasite was completed in the month of June within a few 
days of the first Infection hut as we had been just at that 



Fir.. 2 Sketcli of the pa asitic insect Chactosbic 

time in studying the pulse beetles we could not pay sufficient 
attention to the parasitic species. Attempt is being made in 
the laboratory to study their life history and host selection. 

Zoology Department, Durgadas Mukerji. 

Calcutta I'niversitv. II. Hliuva. 

1st August, l‘M5. 
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Manganese in Water 

The physiological influence of manganese, even in minute 
quantities, on animals, and significance of manganese in 
various phases of plant growth, on chlorosis, on flowering 


and fruiting, are attracting greater and greater attention 
recently 1 . Manganese compounds as powerful catalytic 
agents are well-known and they are most often associated 
with iron. “Waters for public supply are frequently 
analysed for their iron content, but relatively seldom for 
manganese, although this latter ingredient often causes 
much trouble from consumer’s complaints and in service 
pipes, meters, etc.’’* 

A report in a recent issue of the American Chemical 
Society gives the manganese content of seawater as 

— 4 — 4 

0 2 x 10 to V8x 10 milligram atoms per kilogram of water \ 
Indeed the presence of manganese is not so uncommon in 
natural waters and during recent years more attention has 
been given to the removal of manganese in Knglnnd as well 
as Germany and America. Treated waters passing through 
filter beds over-grown with plants & c may contain mere 
traces of manganese. It may be of interest, therefore, to 
report the manganese content of water supplies before and 
after treatment along with some of the more usual reports. 

In the table below I am giving the manganese contents 
of some of the natural waters in use in the localities they un- 
tapped. A few of the other experimental results are given 
for comparison. 

Hose Research Institute, N. C. Nag. 

Calcutta, 22-7-35. 

1. Annual Review of Bio chemistry /, 2 , ; 1932, 

1933, 1934. 

Nag, N C.— The significance of the Presence of 
Manganese in Plants. Trans. Bose Res. 
Inst X, 1932-33. 

Rhode Island Sta. Bui. 24G. Quoted in Current Science, 
X, 12, 623. 

2. Maxwell, W. If . -Water Supply Problems and 
Developments , p. 82. 

3. Thomson it Wilson— Manganese content of Sea Water. 

Jour. Amer. Chem Soc. (1935) 
57, 232-236 ; Current Topics. 
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The Carnegie Educational Trusts 


Nobody who bus followed the progress of 
seient.ifie knowledge throughout the past years of 
the twentieth century can fail to be impressed by 
the remarkable outburst of activity of the U. S. A. 
during the post-war period in all branches of intellec- 
tual activity. Before the Great War, America was 
known as the country of Dollars, and her contribu- 
tion to science, though not (‘worthy, was not 
remarkable. In fact, in tin* sum total of her contri- 
butions she was far behind countries with older 
tradition like England, France, and Germany. But 
it is well known that during the post-war period, 
she has not only crept up to tin* level of these 
countries, but, in many subjects, is actually for- 
ging far ahead of the old world. Souk* of the 
greatest contributions to science in recent years 
have come from America, and in the list of names 
of those whose contributions to science have boon 
recognized with the award of a Nobel Prize, are 
to be found many American names, r. g. those of 
Millikan, Michelson, Compton, Morgan, Langmuir 
Urey and others. In subjects, like astrophysics, 
which require organization, enterprise and finance* 
America has gone so far ahead of the old world 
that her contributions have actually outweighed those 
of the rest of the world put together and she is 
carrying out such types of work as the old world 
astronomers can only dream of. Before the War 


the route of the pilgrim of Science was only one 
wav ; now it lies both ways of the Atlantic, and, even 
in some branches, the route has been reversed 
from Europe to America. To what circumstances 
can this remarkable growth of intellectual and 
scientific life in the U. S. A. lx* due ? 

It will not probably be disputed that this is in a 
large measure due to the remarkable group of 
charitable foundations for educational purposes 
endowed by her great millionaires, Andrew Uarnegic, 
J. D. Boekefoller, Guggenheim, Lick, Bartol and 
others. The? American universities have been 
recipients of large endowments which are not included 
in the above group. We are not aware what may 
be the total capital of those charities, but they may 
amount to several hundred crores of rupees. The 
capital of the Carnegie Trusts alone* amounts to about 
a hundred erore of rupees. The income from these 
huge trusts is spout in financing a large number of 
research institutions, helping research schemes, and 
providing for the research workers. It is doubtful 
whether, inspite of the remarkable aptitude of the 
average American for a life of enterprise, his contri- 
bution would have been so great if his schemes 
were not backed by handsome research grants from 
all these endowments. Tn fact, a German professor 
of astrophysics once remarked to the present writer 
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“Wo had in mind nil tho great work in the way of 
tho physical and trigonometrical survey of the 
heavens which the Americans are carrying out with 
such great success, but we have not the money which 
they command”. Another Knglish professor who 
had early won a great name in astrophysics did not 
look through his telescope for years because, he said, 
his instrument was a mere baby compared to 
the giant American ones, and used to employ his 
time more profitably in other fields. The present 
tension in the world has made 1 everybody nervous 
about the future of civilization. The grim spectre 
of war haunts the old world. It is not improbable 
that if another world war breaks out, tho West 
Kuropean civilization may go the way of tin* forgotten 
and downtrodden civilization of the Hast. 1 hit .the 
Tinted States of America being free from those old 
world complications may not only prove to be the 
torch-bearer for flu* present civilization, but may 
actually be the torch-lighter of the civilization to 
come. 

In a separate 1 article we shall review briefly the 
activities of the Tarnegie Institute 1 of Washington, 
one of the numerous trusts founded by the late 
Andrew Carnegie, who was born exactly a hundred 
years ago of poor parents at a small village of 
Scotland. And in this connection probably it will 
not be out of place to give a brief sketch of the life 
and achievement of this remarkable man. 

Career of Andrew Carnegie 

Carnegie was born of extremely poor parents in 
l<S3f> in the small town of Dunfermline. In 1848, 
when he was only thirteen years of ago, his father, 
who lead suffered much for being a member of a 
chartist organization emigrated to America in order 
to escape the harsh treatment to which the labour- 
ers who had taken part in the chartist organization 
were subjected by the .British (lovernment, and 
settled in Alleghani, Pennsylvania. Here young 
Carnegie worked in humble capacity in different 
factories and gradually worked his way upwards 
till ho became secretary to Mr. T. A. Scott, one of 
the managing directors of the Pennsylvania Railroad. 
In this capacity he acquired a unique knowledge of 
the management of railways and was one of the 
first to realize the great part which the railways 


would play in the future. During the civil war of 
1860 in the U. S. A. he accompanied his boss, Mr. 
T. A. Scott, who was assistant secretary of the war 
to the front for organizing transport for the* Federal 
Army. 

He was the first to introduce the sleeping car in 
1864 and with the fortune which he made out of 
this invention he started his great Iron Works, at 
Pittsburgh, which mainly manufactured steel rails 
and other railway goods. The railway traffic was 
expanding enormously in the U. S. A. and being 
a pioneer, Carnegie was gradually able to amass a 
huge fortune which was not a little due to favourable 
protective tariff measures which the Federal (iovern- 
ment had imposed. In 1901, Carnegie sold his inter- 
est in the various Carnegie Companies to the Tinted 
States Steel Corporation financed by the great 
banker, Pierpont Morgan, for a sum of four hundred 
million dollars and retired from active business. 
Tim remaining part of his life lie devoted in orga- 
nizing several charitable foundations. 

Carnegie’s theory of wealth is summed up in the 
following sentence : — 

“This, then, is held to be the duty of the man of 
wealth : to set an example of a model, unostentatious 
living, shunning display or extravagance; to provide 
moderately for the wants of those dependent upon 
him ; and, after doing so, to consider all surplus 
revenues which come to him simply as trust funds 
which he is called upon to administer, ...the man of 
wealth thus becoming the mere trustee and agent for 
his poorer brethren.” 

Trusts in the United States of America 

The following is a list of the trusts founded in 


this spirit : — 

Trust Capital in 

million dollars 

Carnegie Corporation of New York 135 

Carnegie Institute of Washington 32 

Carnegie Institute of Pittsburgh 28 

(This finances a number of cultural and educa- 

tional departments in Pittsburgh City where 
Carnegie’s Iron Works were located) 

Carnegie foundation for teachers 30 


(This is for providing pensions to teachers) 
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Besides these trusts there is a Hero Fund 
(Pittsburgh) with a total capital of ton and a half 
million dollars for recognition of bravery of those 
who make heroic efforts to save human life ; a trust 
for International Peace for “speedy abolition of war 
between the so-called civilized nations.” 

Mr. Carnegie did not forget the country of his 
birth ; he created various trusts for benefaction of 
education in Great Britain, particularly in Scotland 
and his native city of Dunfermline with capital 
totalling five million pounds sterling. 

The Carnegie Institute of Washington is a 
great combination of research departments located 
in the different cities of the l\ S. A. The insti- 
tution was rc incorporated by an act of the Congress 
of the IT. S. A. approved on April 2S, 11)01, 

under the title of the Institution of Carnegie, 
Washington. It is placed under the control of a 
board of 24 trustees who meet annually in Decem- 
ber at Washington to consider the affairs of the 
institution in general, the progress of work al- 
ready undertaken, the initiation of new projects 
and to make research grants for the ensuing year. 
The board meets unci; a year but in the meantime 
the administration is carried on by an executive 
committee of several members with tin* president of 
the institution as the chid executive officer. The 
articles of incorporation of the institution declare 
in general “that the objects of the Corporation shall 
be to encourage in the broadest and most liberal 
manner investigation, research and discovery, and 
the application of knowledge to the improvement 
of mankind.” Three* principal agencies to forward 
these objects have been developed. 

The first of these involves the establishment of 
departments of research within the institution itself 
to attack larger problems, requiring the collaboration 
of several investigators, special equipment, and conti- 
nuous effort. 

The second provides means whereby individuals 
may undertake and carry to completion investigations 
not less important but requiring less collaboration 
and less special equipment. 

The third agency, namely, a division devoted to 
editing and printing books, aims to provide adequate 
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publication of the results of research coming from 
the first two agencies and to a limited extent also 
for worthy works not likely to be published under 
of her auspices. 

During the year under review a sum of about 
1T» million dollars (about 50 lakhs of rupees) was 
spent cm the different research institutions by the 
Carnegie Institution of Washington. In many of the 
research projects the funds were supplemented by 
additional grants from the Carnegie Corporation of 
New York which is the largest in size and scope of 
all the Carnegie Foundations According to the 
Encyclopaedia Rritannica (14th edition) : 

“It exists for the advancement and diffusion, of 
knowledge and understanding among the people of the 
Cnited States. In 1 i) 1 7, its scope was extended to 
include Canada and the British Colonics, ten million 
dollars of its capital being set aside for this purpose. 
It may spend its large revenue* through the other 
American trusts or through any other suitable* 

channels Forty seven pe»r cent of its 

income* has be»en devoted to either institutions 
founded by Andrew Carnegie; its largest outside,* 
application was to the National Academy of Science* 
(five* million elollars) of the* l T . S. A”. 

The Tata Endowments for Scientific Work 

A parallel to the* e*are*or of Andrew Carne*gie* is 
found in India in tint of the* late* Mr. .1. N. Tata, the* 
great pioneer of industries in the last century and 
founeler of the* gre*at Tata Iron Works at tJamshcdpur. 
He* was the* lirst to recognize the* value* of scientific 
education and scientific research for inelustrial 
progress of the* country, and s**t apart 30 lakhs of 
rupees with which the Indian Institute of Sciences, 
Bangalore*, was founded. His worthy sons the* late 
Sir Dorabji Tata and Sir Ratauji Tata followed 
in the wake of .their illustrious father and supple- 
mented the initial charities by further endowments. 
Unhappily, the direct line of the Tata* is now 
e»xtine , t, but their prope*rtie*s have been invested in 
charities amounting to, as rumour says, five te) six 
crore's of rupees. 

The terms of these charities are generally not known 
to the public, but from press reports it appears that a 
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largo part of the charities is devoted to educational 
work. The Tatsis have given handsome endowments to 
the London School of Economics, and the Physical 
Chemistry Department of tin* Cambridge University, 
and it appears that a large number of foreign savants 
get handsome donations from the Tata Charities ; 
Indians have not been of course totally forgotten. 
A few Indian scholars in different universities are 
recipients of Tata Charities. 

There is a marked difference in the spirit of the 
ministration of the two charities. Andrew Carnegie 
earmarked most of his charities for America, the 
land of his adoption. Of course the country of his 
birth which his parents left owing to persecution, 
and the greater world beyond were not quite for- 
gotten. The benevolence of trustees of the Tata 
Charities extend over the* whole world and India 
appears to come only for that part of her share 
which her political importance entitles her to claim. 
Our great religions have* not preached the doctrine* 
of world charity in vain ! Well, India is India 
and America is America ! 

India’s Need for further Research Endowments 

We have given this short history of the foundation 
of the Carnegie Trusts and contrasted it with the 
Indian Endowments in order to bring home to the 
minds of tin* rich men of India tin* need for liberally 
financing scientific research which is today largely a 
matter of organization and finance. Without suitable 
libraries, laboratories, and research grants, even the 
most acute brains are unable to achieve anything. 
Today, the reorganized universities of India are 
turning out a large number of young men equipped 
with the* latest scientific ideas and fired with the 
ambition to do scientific work but it is a sad tain how 
they find no place* to work, no future to sustain their 
efforts and with a sad heart have to turn to humdrum 
vocations merely to keep the* wolf out of doors. 

It may seem fantastic to some of our readers that 
poverty-stricken India should be asked to emulate 
the country of dollars; but is it not a fact that inspite 
of general poverty of the masses India contains 
some of the richest men in the world ? In fact, it 
was recently stated in the daily press that out of 20 


richest men in the world not less than five belong 
to India. 

Probably we need not labour much to prove that 
there is no dearth of rich men in India who can, 
if they so wish, give handsome endowments in aid 
of higher research. But it is well known that many 
of our rich men prefer either to hoard or bequeath 
their children, and the vision of the few who are 
charitably disposed rarely goes beyond the range of 
medieval charities like the founding of temples or 
dharamsalas, sanctuaries for worn out cattle, or of 
communal charities. There are a large number of 
men who can be induced to part with their surplus 
wealth if they arc assured of some honour from the 
Government. 

Some of these foibles of human nature are not 
the exclusive property of our country, but (hey arc 
to be found in all countries. In fact, even in a great 
and advanced country like England, this tendency 
does not appear to be absent. Sir J. .J. Thomson 
complained in a lecture some years ago that in Eng- 
land there wore fewer charitable endowments for 
education than in America, because there was a 
tendency amongst wealthy men in England to buy 
‘honours’ with their surplus while in America, there 
being no honours, the only way to gain distinction 
was by giving money in charities. In fact, some of 
the Dominion Governments (the Canadian, for exam- 
ple) have found it necessary to abolish ‘honours’ by 
legislation. 

In India the evil is very rampant blit the greater 
evil is the medieval mentality which our people have 
still to outgrow. They have still to be convinced 
that if poverty is to be successfully combated it can 
be* done only by the greater diffusion of scientific 
knowledge, and by the adoption of scientific, 
methods to agriculture and industry. And this can- 
not be done solely by the Government. India’s rich men 
must reach to the moral height of Andrew Carnegie 
who held that “To die rich is to die* dishonoured”, 
and we may add that to leave millions for your 
children or successors which they have not earned 
themselves is not only to spoil their future but is 
in most cases actually to push them along the road 
to perdition ! 



Irrigation Problems in Bengal 

S. G Majumdar 

Superintending Engineer, Irrigation Department, lleagal. 


[ In the previous portion of this article published 
in the September issue of this journal a brief outline 
was given of the irrigation problems in the different 
parts of Bengal, which have been created partly by 
the operation of natural causes and partly as a 
consequence of human interference with the natural 
process of building up of the delta in the shape of 
premature reclamation of the land before it was 
sufficiently raised. Of the natural causes three 
fundamental changes were mentioned, ri\. diversion 
of the floods of the (binges and of the Brahmaputra 
through the Padma and the Janmna channels and 
the desertion of the rivers in the Jamuna in Northern 
Bengal by the Teesta causing serious deterioration 
in health and in the productivity of the soil in Central 
and Northern Bengal and in parts of Mymensingh 
District. The most prominent ease of human inter- 
ference is to be found in the Hood embankments 
(there are over 1500 miles of such embankments 
maintained by (government alone) in Western and 
Central Bengal, which, by cutting oil* the flood spill 
and depriving the land of natural manure, are mainly 
responsible for the present unsatisfactory position 
as regards health and productivity of the soil in these 
parts. Tt was emphasized that there is no dearth 
of natural hydraulic resources. In fact, Bengal has 
been highly favoured by nature in this respect. Her 
rainfall, though somewhat erratic in its distribution 
in Western Bengal, is normally quite adequate to 
meet the requirements of at least the Khuriff crop 
in other . parts, and she can count on abundant 
monsoon floods to nourish her soil with fertilizing 
silt and to kill the Malaria Larvae if only these floods 
could be properly distributed. A more equitable 
distribution of these resources is what is now needed 
to arrest the rapid march, certainly of Central and 
Eastern portion of Western Bengal, to death and 


to restore the old prosperity. It is now proposed 
to consider how best this could be done. | 

Storage Works — the best Solution for the Irrigation 
Problem in Western Bengal 

Owing to the uneven distribution of rainfall 
artificial irrigation is required in Western Bengal. 
For this purpose the utilization of local rainfall by 
means of “buuds’ , /. r. impounding the runoff during 
heavy showers in small storage tanks close to the 
irrigable area and utilizing the same at times of 
scarcity, is possible only to a very limited extent 
in the western parts of Bunkum District when*, the 
country being undulating, some sites for bunds are 
available. But generally speaking, the valleys are 
shallow and storage capacities that could be made 
available would be small. In the Bank lira and 
Birhluim districts there are also a large number of 
excavated tanks or ponds which are being utilized 
for irrigation by ‘lift’. These tanks wen* excavated 
long ago when labour was cheap but they have badly 
deteriorated by silting. Though, in view of the 
present rates ol labour, restoration of these tanks 
cannot be considered as profitable commercial 
undertakings, their value in a year of scarcity can 
hardly be exaggerated. They are also the only 
sources now available for irrigating rafti crops, as 
from November till April no rain can normally be 
expected in these parts. It is therefore suggested 
that the villagers should utilize their leisure time 
in improving these tanks. In times of famine 
when it is necessary to start relief operations the 
authorities entrusted with the control of these 
operations should also see that restoration of these 
tanks and bunds forms an important item in their 
programme. 
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But tin* natural resources on which wo have* 
mainly to depend to moot tlu* demands for irrigation 
and flushing in Western Bengal are the rivers, such 
as the Suharnarekha and the (Wye in Midnapnr 
District, the* Solve, Dwarkeswar in Bankura District, 
and the Damodar, the Ajoy, the Mon* (Mourakshi), 
Ihvarka, the Pagla, the Brahmani etc. in Burdwan, 
Birbhum and Murshidahad districts, These rivers 
have their sources in the Chotanagpur and Santhal 
Pargana hills, and their catchment areas not being 
very far from the area to be irrigated, the incidence 
and distribution of rainfall are more or less similar. 
Thus though these rivers bring in very heavy Hoods 
at times, the time of occurrence of Hoods does not 
always synchronize* with the time when irrigation 
is required. Specially in September and October 
when rain usually fails in Western Bengal and irriga- 
tion is required the How in these rivers also becomes 
rather scanty. For this reason irrigation by means 
of daily flow of these torrential streams is possible 
only to a very limited extent and the cost is propor- 
tionately rather high as the necessary diversion and 
cross drainage works will have to be made to suit 
the maximum Hood discharge which is very heavy. 

If it were possible to impound higher up in the 
river valleys even a portion of these floods which 
are now running to waste to supplement the daily 
How of these rivers in times of scarcity, their irriga- 
ble capacities could la* enormously increased and tin* 
cost also would proportionately be rather low. 
South-western monsoon seldom fails in Bengal and 
even in a bad year, sullieient flood discharge is 
available for storage between June and August to be 
utilized later in September and ( )ctober when irriga- 
tion is mainly required. This is a special advantage 
of storage schemes in Bengal as in other parts of India, 
for instance, in Madras, water has to be stored between 
October and December for utilization during the 
next transplantation season, /. n. in July and August 
when rain usually fails. Not only there is consider- 
able loss due. to absorption and evaporation during 
dry months, but. stored water has to be supplied at 
a time when the requirement of crops is the 
maximum. In Bengal, on the other hand, the stored 
water will have to be utilized within a short time 
after impounding ; this involves very little loss of 
water and as the requirement of crops in September 


and October is the minimum a very high storage 
duty can be realized. 

It has been calculated that while in Madras 
1 million eft of stored water can irrigate only 5 acres, 
it can irrigate over 30 acres in Bengal. Though 
storage schemes are usually costly this special 
feature ought to make them rather profitable under- 
takings in Bengal. Besides, for reasons explained 
before, irrigation on a large scale is hardly possible 
from these torrential rivers without storage, and 
for ruin and sugar-cane irrigation storage schemes 
provide the only solution as no rain can normally be 
expected when these crops are grown. This is 
another important feature which requires special 
mention. Bengal is lagging behind other provinces 
as regards sugar industry which, owing to high duly 
recently imposed on foreign sugar, has already 
developed enormously in other parts of India. (Culti- 
vation of sugar-cane on a large scale is not however 
possible without irrigation from storage as the 
sugar-cane stands in the Held for ten months and 
ret | u ires water throughout the year, and in Western 
Bengal not only then* is no rain during the dry 
winter months but tin* rivers also run practically dry. 
In these days of low prices of paddy not only would 
the storage schemes considerably improve* the 
economic prosperity of the rayats by enabling them 
to grow more valuable ruin and sugar-cane crops, 
but by developing sugar industry they will also solve 
to a certain extent the unemployment problem which 
is growing rather acute in Bengal. 

Possibility of Storage Schemes in Bengal considered 

But. though storage, schemes are likely to lx* 
rather profitable undertakings in Western Bengal 
so far wo have been able to discover only two good 
sites for storage dams, ri\. one across the Dwarkes- 
war river at Suknivasa in Bankura District, about 15 
mih*s above Bankura and the other across the More 
(Mourakshi) river at Mossanjore in the Santhal 
Pargnnas about 21 miles above Suri. Preliminary 
investigations for both these schemes are being 
made and it is expected that about 200,000 acres 
of paddy fields in Bankura and Burdwan districts 
could be irrigated by the former and 4,32,000 acres 
in Birbhum and Murshidabad districts by the latter, 
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besides irrigation of rain crop and sugar-cane 
almost to the extent up to which cultivation of these 
crops would be possible within the* area commanded. 
The site for the proposed dam at Moxsnnjnrc is 
almost an ideal one, being a narrow gorge (about 
2,000 ft. wide) bounded by hills on either side through 
which the More is descending from the Dumka 
plateau into the plains of Western Bengal. Though 
the site lies within Bihar it Orissa it is of no use 
to that province. On the other hand it may prove 
to lx* a very valuable asset for Bengal if tin* Govern- 
ment of Bihar A: Orissa would only permit its 
utilization. 

Further investigation may no doubt reveal the 
existence of suitable sites for storage dams across 
the upper valleys of some other rivers, specially the 
Subarnarekha, tlx* Damodar, Ajoy and the Bansloi, 
and in view of the overwhelming advantage of 
storage schemes, future investigations should proceed 
on this line. As regards llow irrigation schemes /. c. 
irrigation by daily How without storage, the Cossyc 
in Midnapur District, the Damodar in Burdwan 
District and the Bakreswar in Birbhum District have 
been fully tapped to irrigate about 80,000, 1, SO, 1)00 
and 10,000 acres respectively and though annually 
they bring down millions of eft. of water during 
Hoods which now run to waste often causing havoc 
to the country side by the breaching of the protective 
bunds it does not seem possible to extend irrigation 
by these rivers any further without tlx* help of 
storage. 

Several other How irrigation schemes in 
Western Bengal have* been investigated, but owing 
to the present financial stringency their construction 
has not yet been put in hand. Apathy of tlx* rayats 
to apply for irrigation leases and the present method 
of accounting which takes into consideration only 
the direct revenue realized from irrigation projects, 
ignoring the increase of indirect revenue which 
these projects bring in by improving tlx* economic 
condition of the people and increasing their pur- 
chasing power, are. also standing in the way of 
development of irrigation in Bengal. It may be 
mentioned that the present Irrigation Act stands on 
a voluntary basis ; that is to say, it is entirely optional 
to the rayats to apply for canal water. Rayats arc, 
however, mostly illiterate and cannot appreciate 


the benefit of canal irrigation in the shape of timely 
distribution of water and tlx* manorial value of silt 
carried by canal water. They no doubt realize the 
value of canal irrigation in an abnormal year of 
very low rainfall but as this occurs only once in 5 
to 7 years or so they feel shy of (Mitering into a bind- 
ing contract for a long period and prefer to gamble 
with the rainfall till the last moment. 

No irrigation project can under the circumstances 
be made a financially sound concern unless the 
voluntary basis of tlx* present Act is changed and the 
rayats are compelled by law to take canal water 
every year within the eommamlablc* area of the 
irrigation canals. Such a compulsion is justified as 
use o| canal water will give an extra yield owing to 
the mammal value of silt and equitable distribution 
of water suited to tlx* requirement of crops. Besides, 
irrigation in this urea provides the only solution for 
bill utilization of tin* land and cultivation of money 
crops like sugar-cane, oil seeds, cotton etc. And as 
more than <S0"„ of tlx* people arc dependent on the. 
laud tlx* irrigation schemes are perhaps the most 
important development measures that should be 
undertaken lor tlx* economic* uplift of tlx* country. 
H the present method of charging a fixed water-rate 
is substituted by a suitable system of sharing with 
the rayats only the extra yield caused by irrigation, 
there should not be any complaint on tlx* ground of 
price fluctuation during tlx* pendency of the lease 
which appears to me to lx* quite a legitimate objec- 
tion under tin* present system. The risk involved 
under this arrangement, />. whether the project 
would be financially sound or not, is all on the side 
of the Government while the rayats will surely stand 
to gain by taking in a share of the increased yield 
which they have not earned but which has been 
caused solely by tlx* irrigation at Government cost. 

Flood flushing— the most Pressing Need for the 
Eastern portion of Western Bengal 

For the purpose of flushing the eastern portion 
of Western Bengal the sources of supply are the 
same rivers which in their upper reaches have 
to be tapped for irrigation. Tlx* area is Hat and 
has been built up by the silt carried by these rivers 
particularly the Cossyo in Midnapur* District, the 
Damodar and the Ajoy in Burdwan District. But 
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before the huul could be sufficiently raised by such 
natural deposits it began to he reclaimed by flood 
embankments long before the British occupation. 
In those days, these embankments do not appear to 
have been efficiently maintained by the zamindars 
and breaches were frequent. Though this caused 
temporary inconvenience and damage to the people, 
the land used to be flushed occasionally by silt laden 
floods and the health and productivity of the soil 
did not deteriorate to the extent as it lias done now. 
Evil effects of these embankments were not of course 
realized in those days and for more efficient main- 
tenance they were gradually taken over by Govern- 
ment and improved with the object of preventing 
breaches as far as possible. In consequence 1 , though 
the breaches arc now less frequent and the protec- 
tion enjoyed by the people is now more thorough, 
this very fact has brought into prominence the evil 
effects of those embankments. The breaches are 
now rare and even when they occur they are closed 
immediately. In consequence, the land has been 
deprived of even the occasional flushing with silt- 
laden flood wafer which it was enjoying when these 
embankments were being inefficiently maintained by 
the zamindars. This is not only causing progressive 
deterioration in the health and productivity of the soil 
but the difficulty of draining these areas is becoming 
more and more acute. For the embankments have not 
only, prevented the gradual rise* of the land by silt 
deposits during flood flushing but on the. other hand 
it is actually becoming gradually lower, though at 
a very slow rate, due to the loss of the surface soil 
washed away by the rains. To make t lie case worse 
the floods, confined within embankments and unable 
to spill and deposit on the land as was intended by 
nature, arc depositing a portion of the silt-contents 
within the river beds which are gradually rising. 
The irrigation engineers in Bengal are thus faced 
with the most unenviable situation created by the 
lowering of land to be drained and rise of river 
beds into which the drainage* has ultimately to be 
disposed of, and in some area it lias already become 
impossible to drain by gravity as in Sabong Moyna 
Circuit in Midi in pore District. And a very serious 
situation is developing by the attempt to confine 
the floods within the narrow river channels by means 
of earthen embankments. As a direct consequence 
of embanking these rivers preventing free spill over 


the country side, there was a considerable rise in 
the flood level soon after these embankments were 
constructed and this level is tending to rise higher 
and higher owing to the gradual rise of the river 
beds, necessitating higher and higher embankments 
to prevent their overtopping by the floods. Indeed, 
during the last Domodar floods it was observed 
that, though the embankment was over 20 ft. higher 
than the country level, at some places it was about 
to be overtopped, which could be prevented only by 
raising the embankment during the progress of the 
flood. It is needless to say that breaches at such 
places would have been attended with serious con- 
sequences to the country side owing to the terrific 
velocity which a wall of water over 20 ft. high 
ejecting out of the breach would have generated, 
sweeping away (‘very thing that would come in its 
way — houses, cattle and even human beings. This 
potential danger to life and property that is likely 
to be caused by concentrated discharge through 
breaches at low places needs special mention and 
it is here, where high embankments have 
necessarily to be maintained, that breaches are more 
likely te occur. In fact, there is a limit as regards 
depth of water which can safely be withheld by 
unprotected earthen bunds and at some places in 
the Damodar embankment this limit has almost 
been reached and, if the flood level rises higher, it 
will probably be necessary to go in for expensive 
surface protection of these embankments. But even 
then these earthen bunds can hardly be made breach- 
proof, for a tiny little rat-hole may easily load to 
ft disaster and whore them art 1 hundreds of miles 
of such embankments to look after, it is almost 
impossible to ensure that all these tiny holes have 
been detected and attended to in proper time. In 
fact, such holes arc usually covered by vegetation 
and can only be detected when the flood level has 
reached their river side ends, and if these ends 
are located high up the slope they may not bo 
detected till the flood has risen very high, when it 
may be* too late to do anything. In view of 
these difficulties occasional breaches in the unpro- 
tected earthen embankments and the consequent 
loss of life and property caused by concentrated 
discharge can hardly be avoided and it is surprising 
that they do not occur oftener than is the case at 
present. 
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On the other hand what would have happened 
if these rivers were left in their natural condition ? 
Condition now prevailing in Eastern Bengal would 
furnish the answer. No doubt then* would have 
been Hooding of the area now inefficiently protected 
by the embankment, but tin? Hood being allowed to 
spill over the country side the depth of flooding 
would have been much less and it would be lower 
and lower as the land rose higher and higher by 
the silt deposit. And what l wish to emphasize there* 
would have been no loss of life or property which 
is now caused by the high velocity of concentrated 
discharge through breaches nor there need have 
been any distress among the people, for, being accus- 
tomed to annual flooding, they would have erected 
their houses on mounds above the flood level as is 
the practice in Eastern Bengal. 

The position is undoubtedly very serious and 
unless a bold policy of improvement is followed 
this tract will, in course of time, revert to swamps 
and jungles from which it was prematurely re- 
claimed in the olden days. The ideal solution 
would bo to remove the cause of the deterioration 
/. c., the embankments and raise tin* land and in- 
crease its productivity by allowing tin* flood water 
to spill and deposit the silt which is very rich in 
manure. Where possible, this solution should 
certainly be adopted. Millions of tons of this 
valuable silt are now being curried away by tin* 
Hoods and lost to the country and the land for 
which this silt was intended by nature is starving. 
Above the tidal limits where* the wafer is sweet 
such natural flood flushing need not necessarily 
destroy crops nor cause such acute distress amongst 
tin* people as is now being caused occasionally 
by the concentrated discharge through breaches 
in embankment, for, when the embankments are 
removed the flood level will also fall considerably 
lower as compared with its present level and as 
the floods in these parts are short-lived, lasting 
not more; than 2 or 3 days at a time, such flooding 
may even be beneficial to the crops except in years of 
very high floods when, no doubt, the crops will be des- 
troyed till these lands have been sufficiently raised 
bv the silt deposit. The loss however will be more 
than compensated by the increased yield in normal 
years due to the mammal value of silt and the 


improvement in health. And as regards distress 
caused to the people by the collapse of houses it 
can certainly be avoided or at least minimized by 
erecting houses on earthen mounds and by avoid- 
ing mud walls as is the practice in Eastern Bengal. 

fn most of tin* areas, however, owing to im- 
portant vested interests such as existence of Rail- 
ways, towns etc. Mich uncoiif rolled flood flushing 
is hardly practicable and here wc must be satisfied 
with limited flushing as may be found possible by 
drawing the flood water through regulated escapes 
to be built oil these embankments. It is quite 
possible to introduce such limited flushing in the 
area lying between flu* Cossye, the Solve and the 
Rupuaraiii rivers in Midunpur district and that 
lying between the Damodar, flu* Banka and the 
1 looghly rivers in Burdwnn, I roughly and Howrah 
districts. For tin* latter area, contour survey was 
recently made and a special officer has been deputed 
to do the necessary investigation and prepare the 
estimate. In the first place, the network of channels 
which formerly used to serve both as spill and 
drainage channels but have now badly deteriorated 
by being cut off from the parent rivers by means 
of embankments, have to be improved. For the 
area is already waterlogged and wc can not possi- 
bly introduce any fllood water unless adequate 
drainage outlets have been provided. After the 
improvements of these drainage outlets, regulated 
escapes will have to be constructed at suitable 
points in the embankments to draw the floods 
from tin* Damodar and carry the same through 
these channels. It will also he necessary to cons- 
truct a net-work of minor channels for equitable 
distribution of tin’s water over the land. 

Restoration of the Ganges Spill— the Pressing 
Need for Central Bengal 

In Central Bengal where the problems and their 
solution arc more or less similar, the source of 
supply for the purpose of flushing is of course 
the (bulges. The Cent ml Bengal has been built 
up by the silt carried by the (binges which in 
tlu* olden days used to distribute her waters 
mainly through the Bhuirab, which probably consti- 
tuted the easternmost branch, and the Bhagirathi 
which in the lower reaches, trifurcated into three 
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main branches at Tribeni a few miles above llooghly 
ri \. — the Jamuna, the Bhngirathi (or I b Highly) and 
the Saraswati. But since the diversion of the 
Ganges flood through the Padma channel in the 
15th or llith century, these rivers l>egan to dete- 
riorate. The Bhngirathi, which once cons- 
tituted the main channel of the Ganges, now 
remains practically cut olf from this river except 
during floods and even them the share of the 
Ganges flood it now receives is almost insignificant 
as compared with what used to pass before the 
diversion, fn consequence, its western and eastern 
branches ri\. the Saraswati and the damuna are 
now dead and the Bhngirathi also would probably 
have shared the same fate but for the rivers in 
Western Bengal which have their outfalls into. this 
river and tidal flushing in tin* lower reaches, 
which, thanks to the frequent- dredging of bad 
shoals by the Calcutta Port Trust and other 
conservancy measures, is being allowed as freely 
as is possible. But in the upper reaches, the river 
is fast deteriorating and even in the lower reaches 
its condition is not free from anxiety as further 
deterioration will threaten the very existence of 
Calcutta as a Port. The Bhairab also is now dead 
having been cut through first by the Jalangi and 
then by the Matliabhanga. These two spill channels 
of the Ganges opened comparatively recently as 
if nature, being repentant of the mischief caused 
to Central Bengal by the diversion of the Ganges 
flood to the Hast, tried to make good the losses 
with the aid of these channels. And undoubtedly 
they did a lot of good for a time. But they are 
also fast deteriorating and though not completely 
dead yet, can no longer draw sufficient water 
from the Ganges to be able to spill over the 
land nor to keep their distributaries alive. The 
large number of distributary channels such as 
tin* Nabaganga, the Cliitra, Kobadnk, Betna, Kodla 
etc. which used to distribute this spill equitably 
*»ver the entire area have also died or are dying, 
resulting not only in the progressive impoverishment 
of the soil but acute diflieulty in drainage and water- 
logging. Practically the whole area traversed by 
these channels is highly malarious and unless the old 
condition of flushing by the (binges flood can lie 
restored, this area will also share the same fate as 
predicted in case of embanked areas of Western 


Bengal /7 s. revert to swamps and jungles. The 
principal spill channels which are not yet completely 
dead and on which we have to depend for the 
purpose of drawing from the Ganges and carrying a 
portion of her flood for flushing this area are the 
Bhngirathi, the Jalangi and the Matliabhanga. In 
view of the apparent tendency of nature to enrich 
the Padma at the expense of these rivers, the ques- 
tion of primary importance to be considered in 
connection with their improvement and that of their 
offtakes is not so much the danger of uncontrolled 
openings as is apprehended in connection with the 
removal of embankments in Western Bengal, but 
whether ail appreciable portion of the Ganges flood 
can at all be induced to pass through them in pre- 
ference to the Padma of which tin* hydraulic condi- 
tions are of course much more efficient. The late 
{Sir William Willeox advocated the constructions of 
a barrage across the Ganges with a view to induce 
a portion of the (binges flood to pass through these 
channels. Though it is no doubt a very sound pro- 
position technically, the cost of the barrage together 
with that of river protective works that would be 
necessary to prevent outflanking and their maintena- 
nce would be so heavy that those who have to finance 
the scheme may not be disposed to seriously discuss 
it in (lie present economic condition of Bengal. Wo 
have therefore to eousider the question of improve- 
ment of these rivers even without the barrage*. 

The first consideration is whether nature has 
permanently forsaken this tract or its desertion by 
the* Ganges tlood is only a temporary phase. 

It may be mentioned in this connection that in 
the process of building up the delta the river has a 
tendency to oscillate within wide limits ; first flow- 
ing in one side and after the riparian tracts have 
been raised to a certain extent it bursts through its 
banks and opens up a new channel through the com- 
paratively lower areas of the. contiguous tract and 
so on. After these latter tracts have been raised 
sufficiently the process is reversed to raise still 
higher the tract which lias been raised before. This 
is perfectly consistent with the natural conditions 
governing the flow of a river which, following the 
immutable laws of nature, always tends to take the 
line of least resistance. The lower land not only 
gives it better hydraulic slope but by providing 
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better facilities for spill and consequently abstracting 
larger portion of its silt burden, helps to maintain the 
river in a more efficient condition than if it has to 
pass through higher land. Tt is therefore reasonable 
to expect that after the Ganges has raised the tract 
through which she is now flowing she will again 
turn her attention to Central Bengal and the present 
decadent rivers of these parts may improve. 

Reference may also be made in this connection 
to the report by the Committee presided over by tin* 
I humble Mr. C. J. Stevenson Moore on the “llooghly 
rivers and its Head waters”. The Committee stressed 
the importance! of the Ganges freshets carried by 
the* Nadia rivers (the Bhagirathi, the Jalangi and 
the Mathabhanga) for the preservation of the 
Iloogldy and came to the conclusion that these rivers 
pass through successive phases of deterioration and 
improvement and that then* is no definite proof that 
have permanently deteriorated to any great extent. 
We may have to wait for decades or perhaps cen- 
turies before nature turns her attention to ( Vntral 
Bengal and ends the present phase of deterioration 
of these rivers. But having regard to this finding 
of the Committee, it does not appear to bo unreaso- 
nable to expect that it may perhaps l>e possible to 
accelerate the end of the present “temporary” phase* 
of deterioration and advent, of that of improvement 
by artificial action. And the problem not only 
affects the decadent tracts of Central Bengal the 
very existence of which as a place* for human habi- 
tation depends on its satisfactory solid ion, but also 
the interests of the Port of Calcutta aitcl the main- 
tenance of tin* llardinge Bridge, which would be 
rendered comparatively easier if an appreciable 
portion of tlx* Ganges flood could be diverted above 
the bridge and made to pass through Central 
Bengal. 

Recently F had occasion to inspect the offtakes 
of these rivers and was impressed by the vast 
changes that are taking place in the regime of the 
Ganges. The menace to the llardinge Bridge due 
to its possible outflanking, to prevent which more 
than a crore of rupees is being spent by the railway 
authorities on the necessary protective works, is 
really the effect of the changes that are taking place 
higher up the river. Near the bridge the tendency 


of the river appears to be to revert back to the 
course which existed in ISfiS /. r. to flow along its 
southern flank. The next bend higher up where the 
main current strikes the opposite* or north bank is 
at Sara and the reflex bend higher still in tin* south 
bank contains the present offtake of the Mathabhanga 
near the Jalangi village*. It is reported that some* 
years ago the entrance of the Mathabhanga was 
masked by an extensive ehnr ; but a very wide and 
deep channel is now hugging the south bank and 
violent erosion is going on for miles on cither side* 
of the* offtake*, which is also showing a elcHnite 
te»ne!ency to face the* parent rive*r elownst ream — an 
indieatiem that the Mathabhanga will probably im- 
prove* if either conditions are favourable*. In fact, 
he*ro also the Gangers appears to be* trying to take 
tlx* course followed in IStiS whe*n tin* Mathabhanga 
was quite? a vigorous river. Similarly tlx* positions 
of the present Jalangi offtake at .Ykrigunj and the 
Bhagiraflii edftake at Nadia appeared (o be favour- 
able* though not to the* extent as eibscrved in tlx* 
ease* of the Mathabhanga. [ gathered this impres- 
sion from eye observation emly ami it is not of 
course* possible* to express a definite* opinion without 
u survey showing these changes as tlx* river is much 
too wide to be able to visualize them with e*ye ob- 
servations alone. 

But mere* iinprove*iue*nt of the olftake*s is not 
e*ne>ugh ; it merely shows the tendency of nature. To 
be* able* to utilize fully these tendencies to our advan- 
tage*, it is ne*ccssarv to improve the earn ing capa- 
cities of these* ehannels and provide suitable* outlets 
or distributary e*haimcls of aeleMpiate capacity, and 
either facilitie*s for spill over tlx* e*ountry side*. For, 
unless tlx* increased discharge that could be* drawn 
in vie*w of tlx* favourable position of tlx* offtakes 
could be carried by these channels and disposed of, 
ix) material improvement over the pre»sent condition 
can be <»xpeeted. As regards the Mathabhanga, 
suitable out lets arc available* such as tlx* Kumar, 
Nahaganga, the Gliitra, the Kobadak, the Kexlln, 
the Bct-nn, tlx* Ichhamati etc., which, though in a very 
bad condition, could be improved at a comparatively 
small cost. As for the Jalangi and tlx* Bhagirathi 
such outlets will have to be provided. 

But, though the improvements of these ehannels 
and their annual flushing will certainly mean cons:- 
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dorablo improvement over the existing condition 
from tlic sanitary point of view, neither can such 
improvements l>c maintained nor can we expect to 
arrest the growing deterioration in the productivity 
of the soil and to restore the old prosperity without 
land flushing on an extensive scale. The function 
allotted by nature to these spill channels in deltaic 
Bengal is that they should spill over the land during 
floods and deposit the highly fertilizing silt carried by 
the flood water. Being relieved of th(* silt burden, 
the comparatively clear water should then flow down 
these channels ami maintain them in efficient condi- 
tion. If not allowed to spill, a good portion of the 
silt content of flood water entering these channels, 
which the reduced velocity due to flatter gradient 
available in the lower portions of Bengal is unable 
to transport, will naturally deposit in their beds, and 
the channels will again deteriorate. Improvement 
by dredging or by hand cut, where feasible, will no 
doubt be necessary initially to give these works of 
improvement a good start but it is impossible to 
maintain a river by dredging along, for, apart from 
the question of cost, the dredged spoil has necessari- 
ly to bo deposited on the banks close to the river 
channel which Avill go on rising as the dredging 
continues and soon reach a height beyond the lift 
of the dredger. An essential condition of success 
therefore is that, after their initial improvement, 
forces, which were in operation before, when these 
channels were in live condition, should be restored 
so that they may again be self-maintaining, or, in 
other words, they should be allowed to spill 
extensively over their banks without hindrance as 
as far as possible. To what extent this may be 
done it is not possible to say without a contour 
survey with linos of levels taken at fairly close 
intervals and tlx* detailed investigation made as regards 
the vested interests that are likely to be affected, such 
as railways, towns and condition of cultivation pre- 
vailing in different parts, such as the time of sowing 
and harvest, and if the crops are likely to be damaged 
by flooding, whether the soil is not suitable for grow- 
ing crops of different variet y which could lx* har- 
vested before, say, August when the channels would 
normally begin to spill, -*r Hast Bengal paddy which 
grows with the rise of water level. The problem is 
undoubtedly a very complicated one and what I wish 
to emphasize is that no piecemeal solution is really 


possible but it has to be thought out and dealt with 
comprehensively. 

It is not however my intention to discourage the 
very laudable efforts that are being made by the district 
boards of Nadia and Jossore to resuscitate some of 
the dead rivers in those districts. The opening of 
the “Guznavi cut” two years ago and of the “Bijoy cut” 
the other da> which arc intended to restore the old 
outlets from the Mathabhnnga into the Nabaganga 
and the Kobadak (Kapatakshi) respectively is a very 
encouraging sign that the people have now fully 
realized the seriousness of the problem and helping 
within their limited means towards the solution. But 
what I wish to emphasize is that too much should 
not be expected from these cuts. They will no doubt 
function for some years and by flushing the moribund 
channels with silt laden water will certainly improve 
the sanitary condition of the area through which the 
channels pass and will thus more than justify the 
small cost involved. But, unless they are allowed to 
spill, the improvement that has now been effected is 
not likely to last long. Besides, some more cuts of 
this nature located so far away from the offtake of 
the Mathabhnnga are likely to affect the Malhabhanga 
itself in tlx* lower reaches unless steps are taken 
simultaneously to draw through the offtake more 
and more of the Ganges flood, hi fact, our object 
should be not to feed these cuts at the expense of 
the lower reaches of the Mathaldianga as that would 
merely transfer the complaints from one area to an- 
other but to draw more and more of the Ganges 
flood through her upper reaches. From this point 
of view it would bo an advantage to commence 
improvement of the outlet of the Mathabhnnga by 
means of similar cuts from her head reaches down- 
wards, for the nearer is tlx* outlet located to the offtake 
of tlx* parent river the more will it help in drawing 
from the Ganges and in keeping the offtake and the 
upper reaches clear of shoals. 

In their lower reaches those channels are tidal 
and, except where free tidal flushing of their spill 
areas has been interfered with by premature reclama- 
tion, their condition is not so bad and they are still 
serving t he purpose of drainage and communication 
— a very valuable natural asset, which should be 
preserved at all cost. Mere tidal flow, unless 
reinforced by supply of upland water, can- 
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not. however maintain any channel for an indefinite 
period. Tides in these parts carry a large propor- 
tion of silt with which nature is trying to raise the 
delta now deserted by the (ranges floods. But it 
is only a question of time when the spill areas having 
been raised npto tide level, this silt, unable to spread 
over the land, will deposit in the channel bed in 
larger and larger quantity and will finally choke it. 
A gutter channel will probably remain for draining 
the local rainfall but the channels will no longer be 
fit for navigation. Besides, with the reduction of 
pressure of sweet water from above the salt water 
limit is also being pushed up those channels and a 
serious situation is likely to arise if the upper 
reaches of these channels continue to deteriorate 
and supply of sweet water is further reduced. 

Improvement of these channels and diversion 
through them a portion of the Ganges flood thus 
appear to be necessary even in the interest of the 
tidal portion of Central Bengal though its present 
condition is not quite so bad as tin* upper areas. 
With the help of a copious supply of sweet water, 
it will be possible not only to maintain those tidal 
channels permanently but also to push down the 
salt water limit and extend cultivation more and 
more towards the sea-face even without embankments 
as is the practice in Eastern Bengal. 

Conservation of Waterways— the Pressing Need 
for Eastern Bengal 

Together with the tidal portion of Gent ml Bengal 
Eastern Bengal possesses very important natural 
resources in her navigable channels, value of which 
in promoting trade and providing facilities for cheap 
communication can hardly be exaggerated. M T e 
have first the principal highways ri :. the Ganges, the 
Brahmaputra and the Meghna providing water 
communications with the neighbouring provinces of 
Behar & Assam. Then we have the network of 
feeder channels connecting these main waterways 
with the trade centres including Calcutta, one of the 
important ports in the world. Again, in Eastern 
Bengal which is inundated by the floods of these 
rivers, it is possible during the monsoon to carry 
goods by water practically from every village to the 
nearest feeder channel and from there to oik? of the 
principal highways for transport to the several trade 
4 


centres. This is perhaps unique in the history of 
the world for though there are other countries pos- 
sessing natural waterways I do not know of any, where 
the system of internal boat communication has been 
so thoroughly planned by nature as in these parts. 
Apart from its value to trade it is also providing 
employments to hundreds of thousands of people, 
importance ol which in a province like Bengal where 
the pressure of population isalreidy being felt., can 
hardly be exaggerated. 

The importance of conserving and improving, 
where possible, this valued gift of nature is there- 
fore obvious. As regards the principal high- 
way no attention is really needed except during 
the dry mouths when it may be necessary near 
bad shoals to train the available (low through 
particular channels so as to increase the depth 
of water to suit the requirement of navigation. 
Large quantity of the discharge of tin* Ganges and 
her tributaries is however being utilized for irri- 
gation in the upper provinces and so long as it 
is extracted during tin* monsoon months it does 
not seriously matter as then* is plenty to spare. 
But further extraction of low water discharge of 
these rivers should bo a matter of serious concern 
to Bengal and Behar as not only this is likely 
to endanger navigation in the Ganges during low 
water season but after the improvement of her 
spill channels in Central Bengal, we shall require 
more and more of this discharge* to pass through 
them to keep them efficient. 

It therefore seems necessary to keep an eye 
on the future development of irrigation schemes 
in the Gauge's basin in the upper provinces and 
as tin* interests of these provinces are likely to 
conflict with those of Bengal, the necessity for 
the* establishment of a representative body to 
adjudicate those interests has to be considered. 
But the main problem which we have to face at 
present in the matter of improving fatalities For 
communication by water is with regard to the feeder 
channelsconnecting these Principal highways, specially 
with Calcutta. Jn the olden days, when the Bliagi- 
ratlii was in better condition, Calcutta was of course, 
directly connected by water with the Ganges. Later 
as navigation through the Bhagirathi became more 
and more difficult the Jalangi and the Matlmbhanga 
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were being utilized for the purpose. These rivers 
no longer give access to the Ganges except during 
the rains and it is doubtful if they can be improved 
sufficiently within reasonable cost to restore the 
old facilities for navigation. We have therefore to 
depend solely on the tidal channels in the Sundarbans 
to get access to the Ganges from Calcutta. But in 
the absence of upland water supply and due to 
premature reclamation of spill areas, these channels 
are fast deteriorating and the steamer route through 
the Sundarbans is being gradually shifted more and 
more towards the sea-face. It has been stated be- 
fore that along with the improvement of the rivers in 
Central Bengal in their upper reaches and (diversion 
through them of a portion of the Ganges flood, their 
tidal roaches will also automatically improve and 
with the copious supply of upland water thus avail- 
able a solution will be found to maintain these 
tidal channels on a permanent basis which is so 
vitally necessary in the interest of inland naviga- 
tion in Bengal. 

In this connection it may be mentioned that to 
shorten the distance by water between Calcutta 
and the Ganges, the Madaripur Bil Route was 
opened early in tho present century. As the name 
indicates it was a passage about 20 miles long cut 
through a series of bits connecting the Mudhuniati 
at Maniekdah with the Kumar river at Katehpur and 
through that river and the Ariel Khan with the 
Ganges. The scheme was highly successful as 
the spill of the Ganges and the Madhunmti after 
depositing the silt on the bils and the country-side 
lying to the north and west of these channels was 
sufficient to give them a thorough flushing, as they were 
more or less self-maintaining. This route practically 
monopolized the whole volume of waterborne traffic 
between Calcutta and Beliar and Upper Assam and 
apart from immense benefit to trade, it was also yield- 
ing decent revenue to Go Vermont. But to meet 
the demand of the growing heavy traffic it was 
considered necessary to widen the bil route which, 
in consequence, began to draw more and more of 
the available spill supply at the expense of the 
Kumar which for want of sufficient nourishment is 
now being starved to death and navigation is no 
longer possible during the dry months. It is a 
highly complicated subject and cannot be properly 


dealt with in a short article. But I mention it just 
to indicate that in this case also we have got the 
requisite natural resources in the large volume of 
flood water now running to waste in the Ganges 
and the Madhumati and the problem is one of 
diverting a portion to feed the Kumar which is 
starving to death for want of adequate supply. 

While dealing with this subject of communica- 
tion I may be permitted, to sound a note of warning 
specially to those, who live in areas which are still 
being favoured by nature in the shape of annual 
flood flushing. We hear talk of extension of rail- 
ways in those parts, for instance, rail road to Bnrisal, 
to Madaripur and between Dacca and Arielia etc. 
Improvement of facilities for communications are 
certainly necessary as these are vital factors in the 
cultural and economic uplift of a nation. But 
rail roads in these parts have to be carried on high 
embankments materially interfering with the flush- 
ing arrangement devised by nature. We should 
not therefore repeat the mistakes as made in the 
case of Western Bengal and instead of embanked 
roads or railways, our policy in future should 
rather be to meet the demand for communication in 
these parts by improving the existing waterways 
and making new waterways where none exists at 
present. 

Resuscitation of Moribund Rivers— The Pressing 
Need for Northern Bengal 

As regards Northern Bengal, I must confess that 
our informations are rather scanty as it is only in 
recent years that this area has been brought within 
the purview of the Irrigation Department. I have 
already stated the problems but in the absence of 
adequate data it is hardly possible to indicate a 
definite solution. The western portion of this area 
is traversed by the Malmnanda which is a river of 
fair size and can be utilized to meet the demand for 
irrigation and also for flood flushing to a certain 
extent. The other rivers such as the Atrai, the 
Juinuna, the Karotoya and the Punarbhaba, after 
their desertion by the Tccsta which used to feed 
them originally with silt laden water from the 
Himalayas, have now badly deteriorated and can- 
not serve even as efficient drainage channel. 
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The area has been built up mainly from the north 
by these rivers but is also being raised partly by the 
Jamuna from the cast and the Ganges from the south 
so far as it is commanded by the flood level of these 
rivers. Tn consequence, there is an extensive de- 
pression in the middle in the heart of which lies 
the Chalan Bil. It is becoming extremely difficult 
to drain the area, and in years of heavy rainfall it 
suffers considerable damage. It appears to be 
possible to improve the drainage of this area by 
clearing the outlet channels leading to the Jamuna 
and improve the Karotoya and other rivers to serve 
as efficient drainage channels. Though this would 
certainly be an improvement over the existing 
condition it will not help in raising this area for 
which purpose flushing by silt laden water is essen- 
tial. 

Tt might have been possible to utilize the Boral for 
this purpose and raise a portion of this depression 
by the silt drawn from the; Ganges. But the rail- 
way authorities feel rather nervous about the 
development of this river, which might, in their 
opinion, endanger the safety of the ITardingo Bridge. 
We have therefore to depend mainly upon the 
Tecsta for the supply of silt laden water and to 


restore the old condition i. e. resuscitate the Atrai, 
the Punarbhaba, the Karotoya, as far as possible. 
There are sufficient resources for the purpose as the 
Tecsta brings down enormous floods which are now 
running to waste into the Brahmaputra. As these 
rivers were once fed by the Tecsta, levels also will 
probably be suitable. But it is not possible without 
investigations to express any opinion as to whether 
such diversion which will certainly necessitate the 
construction of a barrage; across the Tecsta at an 
enormous cost would be a financially sound pro- 
position. 

I have not made any attempt to give an idea of 
the cost of the various proposals discussed in this 
article nor is it possible to do so without detailed 
investigations. Nature has been rather kind to 
Bengal and has given her water resources in abun- 
dance which are now being mostly wasted. Soil is 
also mostly soft alluvium and presents no engineering 
difficulty in its excavation either for the purpose 
of improving moribund channels or for making new 
ones. Tt is now left to us to utilize these resources 
if the growing deterioration in health and producti- 
vity of the soil has to be arrested and the old pros- 
perity of rural Bengal restored. 
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Thorn seems to be* no doubt tlmt- India is passing 
through a period of ineroased earthquake activity. 
During the past nine years this country has been 
visited by ten severe earthquakes, whereas during the 
proceeding twenty-six years the number was only live. 
A similar increase in activity is found in Baluchistan. 
During the last M years an earthquake sufficiently 
severe to cause damage to buildings has occurred on 
an average' once every five and a half years. But there 
was a period of quiescence between 1 BOD and 1991 
during which no severe earthquake's occurred, which 
has been followed by a period of activity in which 
there have been three' severe earthquakes in three' and 
a half years. These are* disquieting facts, for one is 
naturally concerned to know how lemg this period is 
going to last, and when and where the next earth- 
quake is going to be. 

Sir Thomas Holland is reported to have' said last 
year that se»ismole)gy is not a science, since it cannot 
fore*tell the* future*. The latter part of the statement 
is unfortunately true, though whether on that account 
seismology is to be* <le»iiit*cl the* dignity of being cullcnl 
a science is a matter for argument. The iiiere'ased 
study of earthquakes in Tndia, which is now being 
take*n up in earnest, may leael to valuable results. 
But if has to be confessed that seismology is still in 
childhood. 

Previous Earthquakes in Baluchistan 

IT we consider the* history of previews carth- 
ejuakes in Baluchistan, two facts of interest emerge'. 
One is that earthquakes, so far as e>ur records show, 
have* never occurred successively in the same* place*. 
The other is that the* most se*ve*rc earthquakes have 
been confined to an area within a radius of about 150 
mile's of Mastung. Earthquakes have* also oe*e*urrcd 
in other parts of Baluchistan and Sind, but the*y have 


not been very scve*re*. Those facts are of considera- 
ble importance. The lirst seems to indicate that the 
epicentre of the present earthquake, along the line 
Ciuetta-Mastung-Mandi Ilaji, is unlikely to be the 
epicentre of the next earthquake in Baluchistan. The 
second suggests that such places as Karachi, Hydera- 
bad (Sind), and Sukkur are unlikely to be visited by 
a very severe shock. This latter conclusion, however, 
is perhaps a dangerous one, as tin* following instance 
will show. Tn 1904, Moutcssus de Ballon* published 
a short account of earthquake activity in India. He 
divided India into several regions and considered each 
separately. One of these regions he culled ‘Upper India*, 
an area which included the whole of the United Pro- 
vince's and a large part of Bihar. As this area had been 
comparatively free from earthquakes during the past 
century or two, Ballore concluded that the area was 
‘rather stable*. Since then the disastrous earthquake 
of 19.44 has occurred within this area, showing how 
dangerous it is to prophesy regarding earthquakes. 
All that one can safely say is that there is a definite 
earthquake belt in India, extending from Uuleh, 
through the Baluchistan hills and the Himalaya, to 
the Burmese mountains, and including the adjacent 
plains, in any part of which a severe earthquake may 
occur. The rest of India south of this belt can be 
regarded as fairly safe from severe earthquakes. It 
is unfortunate that the earthquake belt coincides 
with the most populated tract in Tndia. 

The Quetta Earthquake 

As regards the recent earthquake in Baluchistan, 
tin* main facts have already been made known in the 
lay press and elsewhere, and they need not be re- 
peated here. On the accompanying map of Baluchis- 
tan and Sind two lines are drawn in red. The inner 
one shows the position of the epicentre of the present 


* Published with the permission of the Director, Geological Survey of India. 
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earthquake, when? the most severe damage occurred. 
The; outer broken line indicates the limits of the area 
outside which the earthquake was not generally 
perceived. This is a comparatively small area, 
little more than 100,000 square miles, which is 
rather remarkable in view of the intensity 
of the shock at the epicentre. The smallness of 
the area is no doubt largely to be attributed to the 
fact that the earthquake occurred during the night 
when most people wen 1 asleep. Had it occurred 
during the day, the area over which the shock was 
slightly felt might well have been several times as 
large. 

The shape of the outer line is of interest, especi- 
ally the way it extends up the Indus valley. It is a 
well known fact that towns situated on alluvium 
generally suffer more damage during an emthquake 
than those situated on solid rock. It seems that tin* 
earthquake waves, as they leave the solid rock and 
pass up into the overlying covering of alluvium, be- 
come intensified, in the same way that peas on a 
drum jump about when the skin of the drum is made 
to vibrate. A similar phenomenon was observed 
in the case of the 1931 earthquake. 

Earthquake-Proof Construction 

One of the most striking lessons <»f the earthquake 
was the contrast between the way in which high, 
unwieldy, or poorly constructed buildings uniformly 


I* 



t‘ig. 1. The Railway Institute, Quetta. 


collapsed, while bungalows which had recently 
been constructed by the North Western Railway on 
earthquake-proof lines escaped without a crack. 


There has been much discussion lately as to the best 
method of designing buildings to withstand these 
severe shocks and some of the designs which have 
been advocated have been very complicated. In 
Quetta, however, we had an actual demonstration of 
the ellicaey of one inexpensive type of construction 
which stood the test of a severe earthquake. 
The accompanying photographs tell their 



Fig. 2. N. \V. Kv. Itarthquakc-pronf bungalow, Quetta. 


own story. In one is shown tin* Railway 
institute, a high sin le storey building, 
constructed of bricks with a rather poor mortar, 
which was completely ruined by the earthquake. 
In another is shown, in striking contrast, one of the 
new railway bungalows situated elose to the Insti- 
tute. In this bungalow, the main essential of earth- 
quake proof construction, namely rigidity, has been 
attained by the use of vertical and horizontal iron 
rails, which have braced the building together in all 
directions. A third photograph shows a small, square, 
compact building situated in the midst of the ruined 
city. It is frequently stated that it is impossible to 
construct earthquake-proof houses sufficiently inex- 
pensive to suit the poorer people. Rut the type of 
building illustrated cannot be very costly, and seems 
to point the way to the solution of the problem. The 
difficulty is that tin* ordinary village or town dweller 
is not instructed in the way that houses should be 
built when situated in an area susceptible to earth- 
quakes, with the result that after every earthquake 
he builds again the same type of building to which 
lie is accustomed, and in the next earthquake it is 
again damaged, maybe with loss of life*. The fourth 
photograph shows a high level water tank at Mastung 
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Railway Station. It was full at the time of the earth- 
quake, and must have swung like an inverted pendu- 
lum until it shot over to the south, turning upside 
down and crumpling up its iron supports. Another 
tank at the same station, which was empty at the 
time of the shock, was quite undamaged. The 


I ; ig. 3. A small compact building in the 
midst of the ruined city. 

moral is to avoid heavy water tanks on the roofs of 
houses, or indeed any heavy weight, for it increases 
the period of oscillation of the structure, and the 
whole tends to swing in tune with the earthquake 
motion. 

The Origin of Earthquakes 

The orthodox view regarding the origin of 
earthquakes is to associate them with movement 
along a fault or fracture in the earth’s crust. Jf one 
considers, however, the immense amount of energy 
that is released during an earthquake, one may well 
wonder whether such movement is sufficient to 
account for the observed phenomena. Dr. S. K. 
Bnncrji of the Meteorological Department has cal- 
culated that the energy released in the North Bihar 
earthquake was of the order of 10 22 ergs. This may 
not convey much to the average reader, and may be 
put in another way. A Spanish seismologist, writing 
of the. Japanese earthquake of 19 LI, calculated that 
the amount of energy released was equivalent to the 
energy produced by a tit), 000 horse power engine 
running night ami day for 35,000 years ! 

Another reason for doubting if earthquakes are 
caused by movement along a fault is the fact that 


many earthquakes seem to have had a fairly 
deep focus, too deep for the origin to have had 
any connection with faults in the sedimentary 
rocks of the surface crust. It is possibly more 
correct to regard the movement along faults, which 
has been noted in the ease of a few earthquakes, 
as merely one of the superficial effects of the earth- 
quake which may itself have been due to some much 
deeper seated cause. 

The Prediction of Earthquakes 

After the Tango earthquakes of 1927 it was 
found that the succeeding aftershocks were frequent- 
ly preceded by a slight tilting of the ground, and a 
good deal of research work is now being done by 
the Earthquake Research Institute at Tokyo on this 
promising line of investigation. At present, though 
it is recognized that slight tilting of the ground may 
indicate instability, it is not yet possible to tell when 
an earthquake is going to occur. 

As regards immediate warning advantage has 
sometimes been taken of the fact that animals 
perceive the beginning of a shock a little earlier 
than human beings. It seems that they are able* 
to feel the preliminary tremors while they are still 



Fig. 4. Overturned water tank, Mastung Road 
Railway Station. 

imperceptible to the ordinary person. The well known 
Japanese seismologist, the late*. Prof. Omori, used 
to keep a large number of pheasants in his garden, 
because it was known that the Japanese pheasant 
crows just before an earthquake. Since, however, 
the warning given is only of a second or so, and since 
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Japanese pheasants presumably crow at other times 
also, the value of this observation is a little doubtful. 

Earthquake Research in India 

In the investigation of earthquake phenomena 
India has in the past taken a leading part. It was 
R. D. Oldham of the Geological Survey of India, 
who first identified the three types of earthquake 
waves, preliminary, secondary, and surface, that are 
recorded on a seismograph — a work that has borne 
great fruit in investigations regarding tin* internal 
structure of the earth. The long period of compara- 
tive earthquake quiescence in India between 1905 
and 1927 has no doubt been responsible for loss 
interest having been taken of late in the scientific 
investigation of earthquakes in India and in associa- 
ted problems, such as earthquake-proof construction. 
Now that attention has been aroused once more by 
the recent succession of severe earthquakes, it is 
to bo hoped that this country may once again take 
its place in tin* forefront of seismologieal research. 
At the symposium on the North Bihar Earthquake, 


held at the meeting of the Indian Science Congress 
last January, Dr. Normand, iDirector-General of 
Observatories, expressed the hope that more interest 
might be taken in seismology by the physics depart- 
ments of the universities and that some of the work 
which is being done on the constitution of the atom — 
work which is being carried out all over the world — 
should be diverted to the physical study of earth- 
quakes in this country, which can only be done in 
India. This is a suggestion worth serious considera- 
tion. The National Institute of Sciences of India 
have recently represented to Government the urgent 
necessity of establishing more seismographs in 
different parts of India. If this is agreed to, there 
seems no reason why some of them should not be 
placed under the care of the physics departments of 
the universities, action which might well stimulate 
a period of active research into what is really one 
of the most pressing problems of the, time, and the 
investigation of which might well lead up to the 
actual prediction of earthquakes, a consummation 
which would be one of the greatest scientific con- 
tributions ever made to the cause of human welfare. 



The National Physical Laboratory 
and its Activities 

R. M. Qhosli 

A Haifa had Cni rent! ly . 


In every civilized country of tlu* world, need 
has been felt at times for a laboratory when* accu- 
rate tests of weights and measures used in the 
country, as well as standardization of meters of all 
kinds, (thermometers, gasometers, all kinds of elec- 
trical meters used in industry) can lx* carried out. 
To this must be added also scientific ‘investigations 
of national and international importance which can- 
not be undertaken by private bodies or universities. 
France was tlx* first in this field with her Hawaii 
fins Standards et } fas arcs. This Bureau is now 
supported by an international committee and it is 
known as Bureau International Poid et Mcsures, 
and is located at Versailles. It was established 
during the French Revolution when the old weights 
and measures were discarded and the Metric System 
was adopted. The Bureau of Standards keeps the 
Platinum Bar which stands for tlx; International 
Meter. Germany followed France after a long 
interval, when in lS«Sd, as a result of the efforts of 
the celebrated Helmholtz, the Government of Prussia 
established three Standardizing Laboratories ri :. the 
Physico-Teelmical Federal Institution at Clinrlotfen- 
burg ( ph l/s ilifl isrha- Tech a ischr Ilcirl/sansfalf ), the 
Chemico-Technical Federal Institution (('lianisrlir. 
Tali a tst ho lira Itsanslalf and the Biological 
Federal Institution. The ( \ S. followed in with her 
Bureau of Standards in Washington. The 
National Physical Laboratory of Fugland which 
conducts work on the above mentioned lines came 
into existence in llMKh We need hardly add that 
I he necessity lor such a laboratory is very great ; 
for at present we have not only to do with mea- 
sures ot length of solids and liquids and of 
their weights as our ancestors had, but with increas- 
ing industrialization and increasing consumption 
of gas and electricity, all kinds of meters have to 


be used by private* persona, industries, and corpo- 
rate bodies. But unfortunately in India there is no 
laboratory when* these meters can be satisfactorily 
tested and standardized. It has been found that 
these meters are sometimes inaccurate and faulty, 
and the public undergoes a heavy loss on that 
account. It was once found, for instance, by the 
present writer that a standard gallon utilized by 
the municipality of a respectable city measured 
actually 10'* less than one gallon and, as this munici- 
pality charged for water, the loss incurred by the 
public owing to the use of false meters may have 
run into lakhs of rupees. The same may be said 
of electrical meters supplied by supply companies. 
The Government sometimes maintains inspectors, 
and the instruments are tested in Test Houses, but 
the methods, for various reasons, do not inspire confi- 
dence. To settle disputes in the mailer of meters 
there is no laboratory where meters thrust upon tlx* 
public by the supply corporations can be tested. 
The materials for use of private or public bodies 
should also be put to test before use. 

The Nation. I Physical Laboratory (X.P.L.) docs 
Jill typos of routine work for industries and for 
protection of the nation. An idea of tlx* extended 
activities and importance of the N.P.L. will be 
gained from a brief account given below (1!K>1). 

It was in 1S!>7 that tlx* Treasury appointed a 
committer with the late Physicist Lord Rayleigh as 
chairman to consider and report upon the desira- 
bility of founding a public institution for standard- 
izing, verifying, and testing materials and apparatus 
and for the determination of physical and chemical 
constants. The reports of the said committee being 
favourable, the Treasury invited the Royal Society 
to carry out the idea into practice ; and a scheme of 
organization was quickly framed by the Royal Society 
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and approved by the Treasury. II. M. Queen 
Victoria made a grant in December 1900 of Busby 
I louse, Tcddington for the use of the National Pliysi- 
al Laboratory. In 1918 a new scheme of control was 
framed, and as a result of it, the Executive Committee 
of the National Physical Laboratory became an 
independent body being composed of representatives 
of different scientific Associations, the Government 
and of Industrial interests. The President of the 
Royal Society is ex-officio the Chairman of tlm 
Executive Committee of the National Physical 
Laboratory. 

Thus was the beginning of the National Physical 
Laboratory ; since then it has added new depart- 
ments under the supervision of the following 
Committees : — 

(1) Re-search Committee. 

(2) Electrical Units and Standards 
Committee. 

(3) High Tension Committee. 

(1) Committee for Metallurgical and 
Engineering Research Materials. 

(5) Committee for Architectural Acoustics. 

Broadly speaking each Committee represents tin* 
type of work which is conducted by the members 
of the staff of the National Physical Laboratory. 
The present strength is about 1 50 senior members 
who are all trained scientific, men, and many are very 
eminent in their lines and in addition to them there; 
are assistants, observers, mechanics etc. The present 
Director is Sir J. E. Petavel, K.B.E., 1). Sc., E.R.S. 

Work of the National Physical 
Laboratory Departments 

This department undertakes standardization work 
<»f all kinds of meters, Electrical Thermometers 
including those meant for mensiir- 
The Physics ing high and low temperatures. 

Department The instruments manufactured 

by any industrial firm are not 
reeognized as standard, unless they get a certificate* 
‘roiu the N. P. L. Besides, the members of the staff 
• lVG given facilities for original research, and of 
important contributions made by the department. 

6 


Mention might be made of the investigation of the 
ratio of specific heats which has resulted in the 
discovery that sound velocity increases with frequen- 
cy when extremely high frequencies are used. To 
the Physics Department is attached the Food Investi- 
gation Board. Its work on the refrigeration and pre- 
servation of food of all kinds will he of interest to the 
public. It was realized, for instance, that the quality 
of meat and fruit kept in cold storage, as well as the 
amount of desiccation which might occur, depends 
considerably on the atmospheric humidity in the 
store. It was therefore necessary to undertake 
investigations for the measurement of humidity below 



N. I*. I,. Tests for Clinical Thermometers. 


zero degree ( Vntigrade, and its control in the cold 
storage. This latter question necessitated investiga- 
tions regarding the physical properties of the 
refrigerants, and tin* pipe linings of the store. The 
necessity for such a laboratory for India cannot be 
overemphasized, for India produces immense varie- 
ties of fruit as are not rivalled by* any country 
in the world. But the fruit seasons are extremely 
short. During season time, fruits are in such plenty 
that a large percentage rims to waste, while outside 
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the* season time, no fruits sin* available for eonsump- 
tion. With perfection of methods of preservation, 
such waste 1 would he 1 avoided and food problem will 
partly be? solved. 

The volume of test work on pyrometers lias not 
shown any inerense, while high-precision thermome- 
ter t(*sts show an increase of 30 '« ove*r the same in 
the year I! 133. The number of clinical thermome- 
ters received for test during the* year 1934 is about 



Test apparatus for iiicaMimiienl of Acoustic Isolating 
Values of Walls and Partitions. 


110,000, and the percentage* of rejections has slightly 
increased above* 1'20'w. 

The Radiology section has made a complete 
reorganization for X-ray diffraction test of crystals 
for testing materials. The* work on Magnet Ste<*l is 
in progress. It has been shown that the* crystal 
structure associate'll with a good steel exhibits a 


marked degree of lattice distortion which is probably 
caused by interpenetration of the carbon of the steel 
into the lattice. “With the co-operation of the 
Research Associations of British Paint, Colour 
and Varnish manufactures, a detailed study of ‘red 
lead* with special reference to its setting proper- 
ties is in progress. At the request of the Medical 
Research Council further X-ray studies of the 
structure of the tooth enamel have been carried 
out. The work suggests that a classification of 
various types of enamel can be made, which depend 
upon the nature and extent of the fibre structure 
or selective crystal orientation which characterizes 
the* enamel and distinguishes it crystallographically 
from the underlying dentine. 

The report gives an account of the excellent facili- 
ties now provided by the section 
Sound () f f| 1(l „ (>w Acoustics Laboratory 

which has been brought into 
active use during the current year. With the growth 
of industrial activity and popular interest on many 
acoustical problems, such as sound control in 
andiloria, planning of lecture theatre noise* control, 
control of sound in factories, power houses and 
olliecs, the service of the laboratory has been 
frequently called for, specially by tin* Ministry of 
Health, of Transport, tin* Post Office, Railway 
Companies and many other public bodies includ- 
ing the Aeronautical Research Committee. 4 Work 
on the isolation of air-borne sound, and trans- 
mission of sound through partitions an* in progress. 
The technique for the tests and response of loud 
speakers, miei. phones, is being improved upon. 
Sound and noise meters developed by the depart- 
ment have found many fields of application. If 
such a testing laboratory existed in India, she would 
not have been afflicted with such monstrous engineer- 
ing productions as the. Council Chamber at Lucknow, 
or the Senate Hull of the Allahabad University. 

In this department preliminary work on the 
construction of tables of values of aberration of 
lenses, standardization of “Day 
Optics Light” lamps have been made. 

Work on the infra rod spectrum 
and absorption bands of quartz and water vapour 
have revealed the so called “best form” of lenses as 
aid to vision. 
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Electrical units such as units of current, and 
resistance, inductance etc, have been determined 
with an accuracy of 2 parts in 
Electricity 10,000 by latest methods and every 

Department attempt is being made to push 

the accuracy further. Standards of 
“frequency” are maintained and tested from time to 
time. The N. P. L. is the place for reference on 
matters relating to all electrical units. 

This department has boon recently added, and 
here all kinds of measurements relating to “candle 
power” of lights are done accor- 
Photometry ding to the latest methods with 
the aid of up-to-date apparatus. 
Motor car head lights, and the effect of glare on the 
retina, penetration of light through fogs, are some 
subjects of investigation of this department. 

The Ionosphere in the upper part of our atmos- 
phere contains large amount of electrically 
charged particles and rellcct wiro- 
Radio Department less waves. Hut for the existence 
of these particles, the radio waves 
would have been lost in space. There* are several 
layers of these particles known as E and F i layers. 
These layers are not fixed but vary with the time of 
the day and with the season and account for such 
phenomena as fading and other phenomena disturb- 
ing radio propagation. At the present time, inves- 
tigations on tin* determination of the height of the 
layers and their charge have become matters of great 
importance, and in this country important works on 
this line are being carried under the direction of 
Prof. S. K. Mitra at Calcutta and Mr. (1. R. Toslini- 
wal at Allahabad. In the N. V. L. the development 
of semi-automatic means for sounding the Ionosphere 
has contributed to a rapidly advancing knowledge of 
the Ionosphere. Substantial progress has been made 
in the signal and receipt of short waves. One of the 
most important contribution of this department is 
the method developed by the department for “direction 
finding” by short waves with an accuracy of ± 1 °. 

This department maintains the l "nit of length, 
the duplicate of the Interational Metre at Paris. 

Metrology Every year fresh measurements are 
Department taken and accuracy is also im- 
proved ; for instance, the depart- 
ment is now busy in locating the source of difference 


of 5 parts in 10 millions between the wave length 
values for the Metre, /. e. number of wave; lengths 
of the red cadmium line contained in the metre 
obtained by this department, and the same in 
Physikalisehe Teehnisehe Roiehsanstalt, Berlin - 
Charlottenburg, and Bureau International Poiil et 
Mesures at Versailles and Bureau of standards at. 
Washington I). C. 

Engineering Department 

Of the investigations undertaken by the Engi- 
neering department the following may bo mentioned: 

(1) Lubricating value of Synthetic, oils. 

(2) Investigation on satisfactory pipe joints 
for high pressure and high temperature 
work. 

(3) Corrosion of Metals. 

(4) Design and Standardization of “lifting 
Clears” 

(5) Hooks, rings etc. 

(()) Mechanical proportie? if Welded 
(Minins. 

Metallurgy Department 

(1) Study of molten metals. 

(2) Study on the properties of light alumi- 
nium alloys, particularly of light alloys 
of magnesium, and aluminium, such as 
duraluminium, and inagmTmm largely 
used in aircraft. 

(3) Properties of steel at high temperatures. 

(4) Cracking of boiler plates in caustic 
solution. 

(5) (la: nders under high pressure. 

This is one of the most, important departments of 
the National Physical Laboratory, 
Aerodynamics and many important contributions 

Department and advances on the question 

relating to research work are con- 
ducted under the supervision of the Aeronautical 
Research Committee on behalf of the Air Ministry. 
During the year under review two important wind 
tunnels have been completed. The wind tunnel is 
one of the most important, apparatus for aerody- 
namic research, and much of our knowledge regar- 
ding tin? forces on the aircraft has been obtained by 
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experiments ami tests with models in wind tunnels. 
The model is suspended at rest, while a strong current 
of air produced by the suction of powerful blowers 
is made to move past it. In order to control the 
wind velocity and other necessary conditions it is 
necessary that the experimental air current be conduc- 
ted along a wind tunnel. The newly completed high 
speed wind tunnel was greatly in demand for tests 
and research at velocities in the neighbourhood of 
sound velocity. Formerly England was behind 
Germany in this respect as the latter country posses- 
sed a fine, wind tunnel in the aerodynamical 
observatory at Gottingen under the direction of Prof. 
Prandtl. Such questions as the air flow round bodies 
similar to the aeroplane, its wings and airscrews, the 
lift and drag on aerofoils etc. at such high speeds, can 
now be answered. The wind tunnel is one foot in 
diameter at its narrowest point and is therefore 
limited to the tests of experimental models of aero- 
plane. At a pressure of fit) pounds per square inch, 
the speed of the air flow becomes quite steady at 
about. 975 feet per second (sound velocity 1 100 
feet per second). The study of the behaviour of six 
aerofoil sections in common use in the wind tunnel 
experiments and a comparison of test on a model of 
“Parasol” machine with results obtained in actual 
flight have shown agreement. 

Work on the flow of fluids continues. Mcusmirc- 
ments of turbulence taken with the help of Hot 
Wire' anemometer and Hltra microscope — a new 
method that has been lately devised for the purpose* 
— show close agreements. The 1 “Sehlieren” method 
for measuring turbulence has also been used for the 
last three years and modifications have been intro- 
duced for photographing the eddies with the aid of 
the photoelectric cell. 

Researches on the stability and control of aero- 
plane have been continued. Experimental results 
show that in “ stalled flight” some of the stability 
derivatives exhibit very peculiar variations which 
could never have been predicted from wind tunnel 
experiments. Attention has also been given to the 
problem of landing of air craft. Modern design has 
led to aircraft of very l«>w drag, which glide into 
land at a fntr angle and take rather long to lose their 
speed and come to rest. It has accordingly been 
found necessary to fit devices, such as flaps, which 


deliberately spoil the good aerodynamical qualities 
of the machine when taking a landing. Tests of 
landing flaps have been carried out. in wind tunnels, 
and calculations have been carried out to compare 
the landing qualities of machines with various devices 
of this kind and tin* enormous saving in landing 
space which these devices render possible. 

The William Froude Laboratory 

Sir William Fronde was the founder of the me- 
thod known after his name by which the resistance 
of the ship during motion, and its propulsion and 
such other kindred questions can bo answered. Tt 
consists in making a model ship with wax and then 
towing it in a tank and making the requisite observa- 
tions. Tin’s laboratory is named after him and 
researches on the above mentioned lines an* conduc- 
ted under the supervision of the superintendent G. 
S. Baker, (). B. E. To meet the increasing demand 
for tests and research a new tank known as the 
Yarrow Tank (the cost of installation of which has 
been defrayed by the great ship-magnate Mr. A. F. 
Yarrow) lias been constructed, and during the last- 
months of the year under review, continuous over- 
time work in the evening has been necessary. The 
laboratory also undertakes tests of ships already built. 
These are tested with propellers and stern fittings. In 



Complete J,ithgow Propeller Tunnel. 


some eases modifications were suggested in order to 
improve t he power required for |propulsion. In the 
year 1933 about (10 designs of ships were tested, of 
which not less than 54 were modified ; the modifica- 
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lions (‘fleet a gain of about t ‘25,000 in the annual 
running expense of ships -the figure for a single year 
being considerably in excess of the total annual cost 
of running the William Proudo Laboratory. Of the 
■Research work of the Fronde Laboratory the follow- 
ing will give some idea : — 

(1) Screw Propellers with Model Coasters . 

(2) Approximate Ship length for minimum 
pitching and maximum sea-worthiness. 

(3) Wave Resistance. 

(4) The effects of stream line film upon the effici- 
ency of ship propulsion. 

Lithgow Propeller Tunnel 

The erection of the new propeller tunnel has been 
completed in 1331. There was a great demand for 
a propeller Tunnel on account of increase of Screw 
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Propeller Research. The Lithgow Propeller Tumid 
is fitted with the most up-to-date single screw 
testing apparatus. Tin* tunnel is vacuum light and 
shows, when full of water, an increase of pressure 
from 1" to 15" of mercury in N5 hours during which 
the experimental Propeller was in position. 

Lectures wen; also delivered by the members of 
the staff at a number of provincial centres, which 
were highly appreciated — eugineer- 
Lectures ing and metallurgical subjects at 

Birmingham, Leeds, Manchester 
etc : Aerodynamics at ( ambridge, ( 'hclnisfnrd etc : 
Acoustics and mensuromants of Noise at Bangor, 
Oxford etc. 

The National Physical Laboratory received a 
total sum of t 3(>1 11 5- -from 
Gifts and various Associations and persons, 

Donation] but its expenses arc mainly borne 

by the state. 



nuclear Physics 


Papers and Discussions on Nuclear Physics— 

Oryani\ed by the International Conference on 
Physics {London libi t). Published by the Physical 
Society , London , tibia. 

Ail International Conference on Physics was 
organized l»y the International Union of Pure and 
Applied Physics and the Physical Society of 
London, and about 200 distinguished physicists were 
invited to take part in it. 

The Conference, divided itself into two sections, 
one on Nuclear Physics and tin* other on the Solid 
state of Matter. The volume under review contains 
a report of the papers on Nuclear Physics read 
before the Conference, with contributions to the dis- 
cussions made either at the meetings or communicated 
subsequently. This volume forms the first authori- 
tative exposition of the subject by recognized experts, 
appearing in the Fuglish language. 

After an address of welcome to tin* delegates 
delivered by Sir F. (J. Hopkins, President of the 
Royal Society, Lord Rutherford gave a brief survey 
of the subject of Nuclear Physics, which contains a 
very lucid account of the origin and development 
of our present day knowledge of the physics of the 
atomic nuclei. 

This is followed by a paper on Quantum FIcc- 
trodynamics by Prof. Max Horn, summarizing the 
the contents, of several publications by himself and 
Infold, in which the idea of a unitary field theory 
has been formulated. Starting from the assumption 
that it is possible to find a single electromagnetic field 
which will satisfy a modified type of Maxwell 
equations, and also describe simultaneously the motion 
of all types of particles (electrons, protons, neutrons 
and neutrinos) in conformity with the principles of 
quantum theory, a new set of field equation is 
proposed in which the electric and the magnetic 
vectors arc expressed in units of an absolute field 
and they are shown to be invariant to general 
transformations. 


After these preliminary reports comes the dis- 
cussion of some of the outstanding problems of 
Nuclear Physics which are grouped under four 
general sections : — 

(1) Natural /f-decay. 

(2) Artificial radio-activity. 

(ll) Disintegration and syntheses of nuclei 
and elementary particles. 

(4) Cosmic radiation. 

A summary of the papers which have appeared in 
these four sections is given below 

Natural Me cay. 

It is known from the study of the energy 
spectrum of the « and y rays emitted by radio- 
active nuclei, and from the study of the hyper- 
fine structure of spectrum lines that the atomic 
nuclei exist only in discrete quantum states, and 
the energy of particle and radiations emitted by them 
can be represented as due to transition between 
such quantized states. One of the outstanding 
problems of radioactive transformation, which 
await a satisfactory solution, is the fact that the 
l L ray spectrum emitted by a radioactive nucleus is 
a continuous one with a sharp upper energy limit. 

Beck in his report on theoretical consideration on 
the radioactive /f-dccay summarizes the theoretical 
problem and discusses the neutrino hypothesis which 
was put forward by Pauli and worked out quanti- 
tatively by Fermi. According to this theory, simul- 
taneously with the emission of ^-particles another 
particle called neutrino (of small mass, no charge, 

and spin J ~) is emitted, by means of which the 

conservation of energy, momentum and spin in the 
nuclear transformation is maintained. Beck himself 
has given an alternative hypothesis, in which the 
second particle is a positive or negative electron 
which is subsequently captured by the nucleus. 
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C. T). Ellis in “The P - ray typo of radioactive dis- 
integration” gives a summary of the oxporimontal 
investigations on the P - ray disintegration of elements 
belonging to the thorium and the radium series, and 
makes a detailed comparison with the prediction of 
Fermi’s theory. The mass of neutrino which is not 
specified in the above theory comes out, from a con- 
sideration of J [enderson’s recent investigations, to 
be zero or at most a value many times less than that 
of an electron. 

This is followed by a report by Gnmow on the 
General Stability Problems of Atomic Nuclei. Start- 
ing from Heisenberg’s theory of the building up of 
atomic nuclei by means of protons and neutrons, 
he discusses the condition under which the different, 
kinds of particles will be emitted by an unstable 
nucleus. According to Gnmow, considerations of 
symmetry and also certain experimental observations 
lead to the conclusion that negative protons can also 
exist in the nucleus. In the discussion which 
followed, Prof. Fermi, while arguing with Gamow on 
the possibility of the existence of negative proton, 
pointed out some of the difficulties of this view 
point, which are chiefly connected with the interpre- 
tation of the fact that the atomic weights are approxi- 
mately etpial to twice the. atomic number. 

Artificial Radioactivity 

The next two sections deal with the transfor- 
mations which take place in stable nuclei under the 
action of fast moving material particles like o-pur- 
ticles, protons, neutrons, and deutons and also by 
hard y-rays. In all these cases the bombarding 
material particles enter into the nucleus. The change, 
which takes place in the transformed nucleus has 
been studied from two different standpoints : 

(/) Instantaneous breakdown of the nucleus with 
the ejection of an “-particle, proton etc. depending 
on the nature of the nucleus and of the incident 
particle ; and (//) the transformed nucleus acquires an 
instability and breaks down gradually within a defi- 
nite life period with the emission of charged parti- 
cles and radiation. This phenomenon is known 
as artificial radioactivity and has been dealt in papers 
by Fermi and Curie Joliot. 
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Fermi in his article on artificial radioactivity pro- 
duced by neutron bombardment has given a summary 
of his well known investigations on this subject. To 
explain the observed changes he assumes that the 
first stage of the process is the capture of a neutron 
which is followed by the emission of a quantum 
of y radiation, a proton or an “-particle. The first, 
stage presents no theoretical difficulties, but the 
subsequent ejection is not easy to understand. The 
theoretical diflicultics presented have been briefly 
discussed. 

Curie and Joliot in their article give an account 
of their discovery of artificial radioactivity which 
they observed first when aluminium was bombarded 
by “-particle of Polonium. From the observation 
that flH 10 can be transformed into «(P 2 by two 
different- processes one of which involves the 
emission of a neutron, they have calculated the 
mass of the latter and found it to be 1.0098, while 
Chadwick and Goldhaber find it to be 1.0080. 

Disintegration and Syntheses of Nuclei and 
Elementary Particles 

Bet he and Peirels in ‘Photoelectric Disintegra- 
tion of the Diploti’ have considered from a theore- 
tical standpoint the problem of photoelectric, disinte- 
gration of the diplon and other allied particles. 

Chadwick and Feather in their article on Neu- 
elear transformations produced by “-particles and 
neutron remark that owing to the existence of 
nuclear potential barriers only light elements can 
be disrupted by collision with “-particles. They 
have discussed the different, types of interaction 
which can take place between an “-particle and 
a nucleus, and give illustrations of these from their 
own investigations and those of others. They have, 
also reported on the disintegrations of some of the 
lighter atoms by neutrons. 

Cockroft gives an account of the disintegration 
of some of the lighter elements like Boron, Garbon, 
Oxygen etc. under the bombardment of high speed 
protons and deutons. The nature and the energy 
of the emitted particle arc dealt with in detail and 
the height of the potential barrier of some of the 
lighter elements is given. 
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Oliphant reports on the transformation of tin* 
two lithium isotopes, boron and heavy hydrogen, 
under the bombardment by protons and diplons. 
In the ease of bombardment of heavy hydrogen by 
diplons it is shown that probably two new isotopes, 
one of hydrogen ill 3 and tin* other of helium all** 3 * 
are produced. 

Lanritsen and (Vane have reported on the result 
of their investigations on the y-rays from artificially 
produced nuclear transformations. They have used 
proton and dcuton streams accelerated through a 
potential drop of 0.9 m.e. V. to bombard some of the 
lighter elements and have studied the properties 
of the y-ravs which are emitted during the nuclear 
transformations. A list of the excitation levels 
which have been derived from a study of tin* y- 
rav emission from these light nuclei are given, 
and these include evidence for one and possibly 
two excitation levels in the ^-particle. 

Cosmic Radiations 

The above three sections deal with the problems 
of nuclear disintegration and the radiation emitted 
due to impact of nuclei with high speed particles 
and hard y-rays. The latter are either due to the 
radiations emitted by radioactive elements or arc 
produced artificially. The study of cosmic radiations 
have brought before us other sources of still more 
highly penetrating radiations which are again very 
effective sources of nuclear disintegration. It is 
now known that these radiations at sea level consist 
at least of three different constituents, /7r., (1) a very 
penetrating radiation of charged particles, whether 
electronic or photonic in character, which has not yet- 
been definitely established, (2) softer particle radiations 
both positrons and negatrons, (3) shower producing 
rays which are supposed to be photonic in character. 
Tn addition, Hoffmann and others think that there 
is a fourth kind which is responsible for producing 
what are called “ionization bursts”. The relative 
proportion of these constituent radiations at different 
altitudes and magnetic latitudes and their mutual 
relations have been described in a number of papers 
in this section. 

Anderson and Neddermeyer in “Fundamental 
Process in the absorption of cosmic ray electrons 
and protons”, give a remarkable series of photo- 


graphs of cosmic ray tracks in Wilson Chamber. 
These authors find that some of the very penetrating 
particles suffer loss of energy of the order of 100 m.e. 
V. per cm. of lead which is not accompanied by any 
secondary ionization and they naturally suggest that 
this energy is probably transformed into photons 
which are responsible for shower productions. 

The latitude effect, /vs., the sorting out of the 
softer component- of the cosmic rays by the earth's 
magnetic field, between the magnetic latitudes 15° N 
and 38° S, has been reported by Auger and Leprinee- 
Ringuct. Also an east-west asymmetry has been 
observed which indicates a preponderance of posi- 
tively charged particles in the cosmic radiation. 
The authors also have made some 1 high altitude 
measurements at Jnnitj f ran jock ( 3500 metres) and 
the relative proportion of the soft and hard compo- 
nents of the cosmic rays at this altitude and at sea 
level has been compared. 

Bowen, Millikan, and Neher give an account of 
a high altitude; survey of the 1 latitude effect upon 
cosmic ray intensities. They interpret their results 
on the hypothesis prepared by Millikan that the 
only source of cosmic ray energies is matter annihila- 
tion and the* temperature conditions under which 
such annihilation can take place have been discussed. 
Cosmic ray bursts have been reported by Compton 
and Bonnot at different altitudes; some of those bursts 
produce 2 If) 1 ' ions, thus confirming the observa- 

tions first, made by Hoffmann. They show that 
such bursts have J>oon measured when the electric 
potential across the ionization chamber containing 
Argon is as low as IS volts and thus nogativating 
the hypothesis that these* bursts are due to ionization 
by collision inside the chamber. Hoffmann also 
gives an account of this phenomenon as observed 
originally by him and discusses tin* various sugges- 
tions made to account for this phenomenon. 

Blackett gives a general report on the absorption 
of cosmic* rays in which the? experimental data and 
the theoretical interpretations are discussed. 

Rossi gives a valuable* report of his investigations 
on cosmic rays at different altitudes and latitudes 
and discuss some of the conclusions as to the nature 
of the different constituents of the cosmic rays. 

II. P. Dey . 



Influence of Light in the Nitrogen Cycle in the Soil 

M R. Rlicir * 

Professor of (' hantsfry , AHuhnhuil l ttirrrsifi/. 


Tin* influence of sunlight and artificial light on 
the growth and activity of plants has been inves- 
tigated since tin* middle of tin* 18(h century. In 
1770, the Dutch physician rugciihousz reported that 
the carbon dioxide of the air combines with the 
water vapour and produces food materials in the 
plant aided by the sunlight. The. food material 
formed in the plant supplies nutrition to the animal 
body and in this process of assimilation by animals, 
the food stuff is converted into CO* and water 
with liberation of energy, which is utilized by the 
animals. The carbon dioxide* and water sot free, 
by the animal kingdom are utilized by tin* plants 
with the help of sunlight for the formation of food 
materials. These two processes are reversible. 

<>C0 2 + <ilf 2 0 + K v — (i<_\,ll 12 ()„ 

and can go on simultaneously and thus ‘the cons- 
tancy in the ratio of the carbon dioxide and oxygen 
is maintained in the atmosphere. 

Since the time of Ingonhousz, botanists, physio- 
logists, chemists and agriculturists have carried on 
a large amount of scientific work on the influence 
of light on plant processes and we know a good 
deal about the mechanism of the formation of food 
materials in the plants through the agency of 
sunlight. 

Ln recent years, the influence of light on human 
beings and animals is being investigated scientifi- 
cally. There is no doubt that rickets, cancer, and 
several other diseases are loss frequent in tropical 
countries than in temperate climates although the 
tood of the tropical people is, as a rule, inferior 
to that partaken of by the inhabitants of most of 
the temperate climates. Jt is now generally admit- 
ted that rickets, cancer and several metabolism 
diseases are avoided by light absorption. 

The influence of light on soil, however, has not 
yet been scientifically studied. 

8 


As practical men, the farmers* of India and 
Egypt realized long ago that the baking heat of 
the sun is good for the soil and exposure of tin* 
soil to sunlight is an ancient practice still common 
in India and Kgvpt. 

What is the function of light in improving the 
soil ? In order to answer this question scientifically, 
a large amount of work has Ix^'n curried on in the 
( 'hemistry laboratories of the Allahabad University, 
and it lias been observed that sunlight plays a 
very important role in the nitrogen eyrie in tin* soil. 

The Koval Commission on Agriculture in India 
( 1 DJS) reported that the Indian soils are mainly 
deficient- in combined nitrogen and the manorial 
problem in India is in tin* main one of nitrogen 
deficiency. Tt is a well established fact that, for the 
healthy growth of a plant and a proper yield of crop 
nitrogen compounds or combined nitrogen must he 
supplied to the soil. .Just, as animals require nitro- 
gen compounds lor their existence tin* plants should 
also be fed with nitrogenous materials. The uncom- 
bined nitrogen present in the air is not directly 
absorbed by the majority of the plants. In Kuropean 
and more advanced countries of the world, ammonium 
salts, urea, nitrates, cyanamide etc. an? supplied totlie 
soil as manures for improving the crop yield. All 
these compounds form ammonium salts in the soil. 
The advanced nations are competing with each other 
in tin* manufacture of ammonium salts and nitric 
acid by the combination of the Ilabcr-Boseh and 
Ostwald processes and it is no exaggeration to state 
that the standard of civilization of a country can be. 
judged by the amount of nitrogen of the air fixed or 
the production of synthetic ammonia from the nitro- 
gen of the air, just as in the past the amount of 
sulphuric acid or soap consumed formed a basis of 
the standard of a country. The addition of ammonium 
salts to the soil largely improves the yield of crops 
and under favourable conditions the yield can be 
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doubled v. ( [i . in Belgium tin* yield of \vli(‘:it per acre 
is double that obtained in India. 

In our country not a single linn exists for the 
fixation of the. nitrogen of the air and naturally 
ammonium salts manufaetured in other countries 
have to be used for our soil ; but the Indian peasant 
is too poor to utilize tin* imported and costly ammo- 
nium salts. They utilize farm yard manure (cow 
dung), oilcakes, green manure etc. AH these subs- 
tanees contain protein or complex nitrogenous 
compounds. Tin* proteins supplied to the soil with 
manure are first converted into ammonium salts 
which in their turn combine with the oxygen of the 
air present in the soil forming nitrites. The nitrites 
are also oxidized (combine with oxygen of the air) 
to nitrates, which arc the real nitrogenous plant 
food material. The plants absorb nitrates from the 
soil and utilize them for the building of proteins or 
nitrogenous compounds in their bodies. Ammonium 
salts very seldom, and nitrites not at all, are used 
up by plants. The carbohydrates, or substances 
like starch, sugars etc. which are formed in the 
plants from carbonic acid and sunlight combine 
with the nitrates absorbed by plants and form amino 
acids which arc the precursors of proteins. The 
amino acids first formed in the plants condense into 
proteins. Recent experiments carried on here show 
that in presence of sunlight carbohydrates and 
nitrates (but not ammonium salts) form amino acids 
and ammonium salts artificially in glass vessels (in 
rifro). 

The production of ammonium salts from proteins, 
the oxidation of ammonium salts to nitrites, and the 
formation of nitrates by the oxidation of nitrites in 
the soil, have been recognized to be distinct chemical 
changes, which are generally believed to be due to the 
influence of the bacteria and other micro organisms 
present in the soil. Our researches show, however, 
that proteins can be converted into ammonium salts 
and ammonium salts can be oxidized to nitrites and 
nitrites to nitrates when exposed to light and air 
in the complete absence of bacteria nr any micro 
organism. This observation explains why exposure 
to sunlight, does good to the soil, because plants 
require nitrates for their growth and the formation 
of nitrates is facilitated by sunlight. This conclusion 
that sunlight is beneficial in the formation of nitrate 


in the soil has been supported by Dr. A. S. Corbet 
working at the Agricultural Research Station under 
the Imperial Industries at Jealott's Mill, England, 
Dr. O. N. Allen of the l diversity of Hawaii, Dr. 
Sarkaria and Fazal IMdin at Lvallpur and by others. 
It will bo interesting to note that the bacteria present 
in the soil of temperate climates can work best, at 
2o°( 1 whilst the bacteria existing in the soil of our 
country have their optimum conditions of activity 
not at 2f>°(? as in temperate climates but at 3o°C. 

It appears, therefore that like tropical man, the 
tropical bacteria are used to a higher temperature. 
Experiments carried on at Pusa, Allahabad, Lvallpur 
and in Egypt show that the soil temperature even 
upfo a depth of !) inches exceeds o()°( - in the months 
of April, May and June. At this temperature most 
of the bacteria are actually killed or rendered in- 
active and that is why Dr. Corbet reported that the 
number of bacteria present in the Malayan soil is 
much less than that present in the soil at Rotham- 
stead, England. It is surprising however, that 
although the bacteria are inactivated by the extreme 
heat .prevalent in the summer months in the tropi- 
cal countries, the nitrate content of the soil is 
maximum in the summer. This fact has to be 
explained from the view point that the sun is a 
more powerful agency in the formation of nitrates 
in the soil than bacteria. 

From the practical and industrial point of view, 
the utilization of molasses is a. very big problem. 
Tie* rapid expansion of the Indian Sugar Industry 
has increased the production of molasses to a great 
extent. It is estimated that the output of molasses 
from the sugar factories in India is approximately 
r>00,()00 tons per annum. Practically the whole of 
this amount of molasses is being wasted at the 
present moment. The Indian sugar industry is 
therefore faced with the difficult problem of the 
utilization of this bye-produet. 

Tin* experiments carried on here show conclu- 
sively that the combined nitrogen, that is, the 
most important substances necessary for plant 
growth e. g. ammonium salts and nitrates are consi- 
derably increased when molasses, the waste product 
of sugar factories in India, are added to the soil 
and the soil well ploughed. It is well known that 
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the molasses contain a large percentage of carbohy- 
drates. How is tint the addition of carbohydrates 
to the soil increases its combined nitrogen content ? 
Just as carbohydrates on combination with the 
oxygen of the air supplies energy to the animals, 
the oxidation of the carbohydrates added to the 
soil with molasses sets free energy which is utilized 
in tin* combination of nitrogen and oxygen present 
in the* soil leading to the formation of nitrates. The 
generation of nitrates from air requires energy, which 
is supplied to the soil by the oxidation of the carbo- 
hydrates added with molasses. The nitrates formed 
in this way on tin* addition of molasses to the soil 
which has been well ploughed, react with the carbo- 
hydrate's with tin* formation of ammonium salts and 
traces of amino acids and that is why increase in 
the amounts of the ammonium salts is readily 
detected on the addition of molasses to the soil 
which has been well ploughed. The ammonium 
salts thus formed in the soil are exposed to light 
and air and form nitrates by light absorption. 
And thus the most important nitrogenous com- 
pound necessary for the plant growth /. e. nitrate 
is added to the soil when molasses are used as 
manure. 

Researches carried on here show that the 
amount of molasses varying from 90 — 270 maiinds 
per acre of soil when added after mixing with water 
produce beneficial results in increasing tin* yield of 
crop in the cast' of rice, wheat, sugarcane etc. 
Molasses should always be added to the soil 2 to 3 
months before the sowing of the crop and the soil 
well ploughed after the addition of molasses. It is 
more difficult to obtain any good out of molasses 
when added to the. growing crop or plant. The 
results obtained in the Shahjahanpnr Government 
farm show that the yield of sugarcane is increased 
by 3(i % when molasses arc added to the soil before 
the planting of sugarcane, but no increased yield 
is observed when molasses are added to the growing 
plant. 

Molasses as fertilizers for improving tin* crop 
yield are being utilized by some tea estate's in Assam, 
in several farms in Bihar, United Provinces, Bengal 
and Madras under the guidance of the writer. 
He is also in correspondence with several sugar 
manufacturers and sugarcane producers in Java for 


supplying instructions for the utilization of molasses 
as manure. 

Many workers have failed to obtain nitrogen 
fixation in soil by the addition of molasses. Our 
experiments show that the failure is mainly due to 
the insufficiency of aeration which results from 
inefficient ploughing of the soil. When tin* aeration 
is incomplete nitrogen fixation becomes defective, 
because energy is necessary for nitrogen fixation and 
this energy comes from the oxidation of the carbohy- 
drates present in the molasses. If this oxidation 
is defective due to lack of air, the amount of nitrogen 
fixed will also be less. 

Following the lead of tin* immortal French chemist, 
Louis Pasteur, perhaps the greatest benefactor of 
humanity, his disciples, notably, S. Winogradsky and 
others, taught that the fixation of nitrogen in the soil 
can only take |)laee through the agency of living 
bacteria. But the researches carried on by the 
writer and his colleagues, notably Drs. (\ ( \ Pa lit, 
A. I\. Bhattacharya, Gopala Ran, Mr. N. X. Biswas, 
Mr. S. P. Tandon, Mr. S. It. Mukorjee, and F. V. 
Seshacharyulu, have definitely established that the 
fixation of nitrogen in fix' addition of ammonia to 
the soil can take place in the complete absence of 
bacteria provided tin* carbohydrates are oxidized 
through tin* agency of sunlight and chemical catalysts 
like compounds of iron, titanium, manganese, 
copper etc. 

When 50 gms of soil sterilized by heating it to 
200°U for 2j hours an* mixed with a sterilized solu- 
tion of cane sugar containing two gms of cane sugar 
and exposed to sunlight in a quartz (silica) flask for 
150 hours under completely sterilized conditions, the 
nmmoniacnl nitrogen rose from 0.00155 to 0.0050 % . 
Exactly similar results were* obtained with other 
experiments carried on with sterilized soil and cane 
sugar exposed to light in quartz vessels. Experiments 
carried on in dishes show that when cane sugar or 
molasses are added to the soil which is properly 
aerated the amount of ammonia goes on increasing up 
to a limiting value and that on exposure to light the 
nitrate content also increases with time, specially in 
aerated soil. When the exposure is continued further 
loss of nitrogen sets in, due to the formation and 
decomposition of the unstable substance, ammonium 
nitrite. A far reaching conclusion can be drawn from 
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these experiments that, under identical conditions, 
the* amount of ammoniaeal nitrogen is always greater 
in tin* unstcrilized soil mixed with carhohydrates and 
receiving sunlight thah in the vessels kept in the dark. 
If this type of nitrogen fixation had been entirely 
a baeterial process as lias l)een generally believed, the 
amount of ammonia formed should not differ in tlie 
vessel kept in light or in the dark. It seems there- 
fore established (hat jus! as bacteria can fix nitrogen 
in the soil in the presence of energy-rich compounds, 
similarly, even in tin* absence of bacteria, tin* oxida- 
tion of energy-rich compounds, c . . (j. carbohydrates, 
by the agency of light or chemical catalysts, loads 
to the liberation of energy which is used up in the 
fixation of atmospheric nitrogen in the soil. It appears, 
therefore, that in tropical countries in ordinary soils, 
the fixation of atmospheric nitrogen by the addition 
of energy-rich compounds is partially bacterial and 
partially photochemical. The* oxidation of energy- 
rich organic compounds added with the molasses, 
either by light absorption or by bacterial action, 
causes the fixation of atmospheric nitrogen in the 
soil. 

Numerous experiments on the estimation of the 
ammonia content of the soil before and after the 
addition of molasses show that the ammonia content 
of the soil is 3 times greater after the addition of 
molasses than that originally present in the soil. 

Moreover, recent researches carried on here prove 
that molasses, when mixed with soil, also help in the 
conservation of the nitrogenous compounds present 
in the soil. Experiments show that the loss of 
nitrogen from the soil on adding large amounts of 
nitrogenous compounds to the soil is greatly de- 
creased when, along with the nitrogenous compounds, 
molasses or other carbonaceous compounds are 
also put in. 

The following lines from Russell's Soil ( 'audition 
and Plant growth , show that different results 

have boon obtained by different, investigators regar- 
ding the value of sugars in increasing soil fertility, 
and incontestable proof for the fixation of nitrogen 
on the addition of sugars to the soil Ls still lacking. 
“Increased yields of sugar cane followed the applica- 
tion of molasses to soil at the Station agrouoniique 


and on Mr. Ebbcl's Estate at Mauritius, whore the 
residual effect is well shown, and also in Antigua ; 
Peek, in Hawaii, on tin* other hand, observed marked 
losses of nitrate, as also did Harrison in Rritish 
Guiana”. “Laboratory investigations in humid 
climates suffer from the difficulty that the soils 
already contain so much nitrogen that small changes 
are difficult to measure accurately, and there are 
losses of nitrogen which counterbalance any fixation, 
investigation would be easier in some of the soils, 
very poor in nitrogen, found in hot, arid conditions. 
Rigid incontestable proof could be furnished only by 
a demonstrated gain in nitrogen effected by Aznto- 
bacter, all other possibilities being ruled out.” 
Exactly similar views have been expressed by S. A. 
Waksmau in his Microbiology of Sods. 

It is interesting to note here that previous 
workers in this field determined only the total 
nitrogen of the soil after the addition of energy- 
rich compounds, and as the difference in the total 
nitrogen is not high before and after the addition 
of the energy-rich compounds to tin* soil, they were 
doubtful regarding the fixation of nitrogen in the 
soil by the addition of energy-rich compounds. Rut 
as in our experiments the available nitrogen (amino- 
niaeal and nitrate nitrogen) and the total nitrogen 
have been estimated, we have been able to defect 
the increase of available nitr gen in all cases when 
energy-rich organic compounds (carbohydrates) are 
added to well-aerated soils. Hence, molasses, the 
waste product of Indian sugar factories, when 
added to the soil will conserve and also add com- 
bined nitrogen to the* Indian soil which has been 
pronounced to be deficient in it. 

It appears that sunlight plays an important role 
in many oxidation processes taking place in the 
soil and that chemical and photochemical agencies 
may also be active in the nitrogen cycle in the 
soil. In this connection the following observation 
of Dr. A. S. Corbet is of interest : — “It seems evident 
that the fall in the nitrogen content of the soil 
to a lower level on subjection to higher tempera- 
tures must be ascribed to chemical and not to 
microbiological agency.” 
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Heredity and the Ascent of Man —Hy (\ (\ Hurst , 
( 'awbrirhje f T n i rrrsi hj Press. :}/(!. 

This small volume is an epitome of the author's 
larger work, The Median ism nf ( 'mi tire Kmln- 
1ion y published in 1032, and is written mainly for 
the ‘general reader rather than for si serious student 
of biology. The author starts with a description 
of those fundamental units of life and mind which 
determine the nature and behaviour of all living 
organisms, starting from the ultra-microscopic living 
creatures which can pass through tin* finest filters, 
and culminating in the greatly evolved and highly 
intellectual Man. 

The age of the earth as a planet is computed 
in round numbers at two thousand million years. 
\\ r ilh the present state of knowledge* it is also 
believed that “matter had a solitary reign on 
earth of nearly a thousand million years before 
life appeared on the scene.” It is thus clear that 
the origin of life was “approximately half-way 
between the origin of earth, as a planet thrown 
off from the sun, and the present time.” In the 
work under review the author depicts a fascinating 
store of tin* evolution of the ultra-microscopic orga- 
nisms since their first origin, and briefly deals with 
the* origin of different species of plants and animals. 
In connection with the origin of life special refe- 
rence is made to genes. They are ultra-micros- 
copic structures found in the chromosomes of living 
cells resembling molecules in their structure, but 
differing from the latter in having “the power to 
grow by utilizing the matter around them”, and 
being able “to reproduce themselves and to mutate.” 
These genes are, in view of the recent work, be- 
lieved to direct “the chemical reactions which 
give rise to all the organ and function” of living 
individuals. The author discusses in fair detail 
the genetical researches of the last decade, and is 
of opinion that this work may give freedom and 
power to man to shape his own destiny, partien- 
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larlv in reference tn “the creative evolution of the 
mind, far surpassing and transcending the present, 
conceptual and deterministic intellect of man.” 

//. P. 

The Solid State of Matter Pnblishni Inj the 
Phifsiral Soriclij , Lnmtnn , tW$:l). 

The papers and discussions of the International 
( ’onference on Physics held last October in London 
have lately been published in two volumes of which 
the Solid State of Matter is one. 

The papers are arranged in three sections : (1) 

the structure nf molecules and of the ideal lattice ; 
(‘2) the deviation of the real crystals from the ideal 
lattice structure ; Cl) plasticity and strain hardening 
in crystals, which follows the opening survey by 
Sir \\ r . M. Bragg, who explains in general terms the 
significance of the advances that are being made in 
different directions of the subject. The first section 
contains three papers, the first of which deals with 
the problem of the constitutions and properties of 
aromatic and unsaturated molecules where Iliickel 
gives a quantum theoretical basis to the* hypothesis 
that valency forces in a molecule have a definite 
direction and also a quantum-theoretical interpreta- 
tion of the binding conditions peculiar to aromatic 
compounds. I bind then gives a description of the 
binding forces in molecules and crystal lattices on 
the basis of the quantum theory, and points out our 
present inability to calculate tin* particular type of 
binding which Nature will elmose for a particular 
case. Tfund’s paper is followed by Robertson's in 
which are tabulated the results of experimental 
measurements on atomic distances by the X-ray 
method in the case of diamond, graphite, and a num- 
ber of organic compounds. 

Of the six papers contained in section 2 the 
first one by Kwald and Reninger gives an account 
of experimental work on crystals of rock salt from 
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which it is concluded lluit the mosaic structure is a 
property of individual crystals, and is not of necessity 
shared by all crystals of a given substance. Goetz 
gives arguments in favour of postulating the exis- 
tence in crystals of some kind of superstructure 
(called by him “group*’) which he supposes to consist 
of an agglomeration of a limited number of mole- 
cules in crystalline array, inside which the stabi- 
lity of a molecule is different from that outside. 
Tn explaining the large discrepancy between the 
theoretical and observed values of tensile strength 
of materials the existence of (a) internal faults and 
(b) surface crevices is generally invoked. In the 
next two papers *Jo tie reaches the conclusion that 
the practical weakness is due essentially to the shall) 
discontinuities present on the surface. Omwan 
points out that an explanation of technical tensile 
strength is not possible on the hypothesis of secon- 
dary or block structure. The section concludes 
with a paper by Sinckal who gives an account of tin* 
structure-sensitive properties of salt crystals, as 
model of which is taken an ideal lattice crystal 
modified by the presence of “primary” and “secondary” 
flaws. The primary flaws are characterized by their 
amicroscopic dimension and owe their origin to the 
molecular character of crystal growth which gives 
rise* to gaps and to local variations in orientation. 
Secondary flaws are those which result from the 
alteration of the primary flaws, or from the forma- 
tion of new flaws in the solid state by mechanical 
or thermal treatment of crystals. They may reach 
much bigger size than the primary ones. The photo- 
chemical colorations, macroscopic cohesion, and 
elastic limit of rock salt crystals are discussed on 
this basis. 

The last section contains two papers, one by 
■Burgers and the other by Schmidt. Burgers gives a 
review of an extensive series of investigations on the 
deformation and recrystal lizat ion of aluminium 
crystals, followed by an appendix dealing with trails-? 
formation hardening, which occurs on transition of 
one phase of a solid metal into another. Schmidt 
devotes himself largely to summarizing experimental 
data on crystal plasticity, where it is pointed out 
that Cauchy’s relations art? in general obeyed by 
ionic but not by metallic crystals. The final section 
of his paper deals with those types of plasticity 


which show no definite relation to the net-planes of 
tin* lattice. 

All the sections are followed by long discussions 
in which a large number of physicists have taken 
part. 

The publication thus gives us an admirable 
account of the various problems connected with the 
solid state of matter and indicates the lines along 
which they are being tackled. 

1). 1\ R. C. 

Experimental Physics, a selection of experiments— 

hy (i. F. f\ Scar/e, Sc. 1). % F. It. S. pp A 'IV+HUX. 
( a at hr if iyc Fui versify Press. If),') 4. Ids ucf. 

])r. Searle is well known in the scientific world as 
an author and experimenter. The other books written 
by him an* Experimental Elasticity , Experimental 
Harmonic Motion , and Experimental Optics , in all 
of which lie has described with theoretical and practi- 
cal details experiments mostly carried out in the 
Cavendish Laboratory under his guidance. The 
examples have been drawn from actual experiments 
performed cither by him or by his students. He has 
worthily served the Cavendish Laboratory for a 
considerable number of years and this long associa- 
tion with a place which has been the nursery of great 
scientists and haven of eminent discoveries adds to 
the useful and instructive nature of his books. He 
will retire on the 30th September, 1935, to enjoy his 
well-earned rest and by way of a parting gift to his 
students and to those who will follow he has written 
the present volume entitled Experimental Physics. 
In this book as in others one does not fail to note 
his skill in devising experiments and designing appa- 
ratus thereof to test the validity of theoretical 
principles. A description of such experiments is not 
to be found generally in the existing books on 
Practical Physics. 

This book comprises treatment of experiments in 
Dynamics, Elasticity, Surface Tension, Viscosity, 
Ifcat, and Sound. A chapter has been devoted to 
the stroboscopic method of determining the ‘frequency 
of alternating currents. In Ileat, the author has 
given only experiments on conduction through solids 
with a mathematical discussion thereon, mechanical 
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equivalent, of Iiejit and correction due to the emergent 
column of a mercury thermometer. In Sound, the 
subject matter consists of the theoretical calculation of 
the velocity of plane waves, mathematical treatment 
of spherical waves and radiation of energy and the 
theory of resonators followed by a few experiments 
connected with the hitter. The subjects of Surface 
Tension and Viscosity cover three chapters and have 
been dealt with in great detail both theoretically and 
experimentally. The two chapters on Elasticity are 
like a supplement to the author’s Experimental 


Elasticity. Lastly, in the chapter on Dynamics the 
author has given the theory and experiments on 
Rater's pendulum, recording gyroscope, moment of 
inertia about a non-principal axis, and the principle 
of tin* conservation of angular momentum. One 
feels, however, the entire exclusion of experiments 
of Electricity and Magnetism, for their inclusion 
would have justified the title of the book. It is to 
bo earnestly Imped that in his leisure Dr. Searle 
will write another book on Experimental Electricity 
and Magnetism to complete his works. 

B. (\ Das. 


Earthquake shocks recorded by the Seismographs at ftlipore 
Observatory in August, 1935 


Date 

Time 

I. 

H. 

of beginning 

S. T. 

M. S. 

Intensity 

Kpi central 
distance 
(miles) 

1. 8. 

35 

19 

43 

52 

Slight 

2,890 

03 

00 

35 

6 

44 

35 

Great 

1,430 



13 

21 

36 

Tremor 

— 

«» 


17 

24 

27 

Slight 

3,270 

" 


18 

55 

34 

” 

660 

• 1 


19 

44 

6 


5»0 

11. 8. 

35 

14 

31 

44 

Tremor 

— 

17. 8. 

35 

7 

27 

56 

Moderate 

5,780 

** 


19 

20 

26 

Ti emor 

— 

18. 8. 

35 

2 

8 

30 

” 

— 

23. 8 

35 

19 

33 

59 

Moderate 

1,980 

24. 8* 

35 

0 

6 

39 

Slight 

280 


25. 

8. 

35 

10 

51 

33 

»» 

3,940 

26. 

8. 

35 

22 

16 

38 

Tremor 

— 

27. 

8. 

35 

11 

6 

50 

>* 

— 

31. 

8. 

35 

23 

1 

17 

Slight 

7,610 


Remarks 


Appears to have occurred 
near north of Sumatra. 


Appears to have occurred 
in Sumatra. 

Reported to have been 
felt at MuzaflTarpur, Bha- 
galpnr, Darbhanga, Sa- 
mastipur, Sitamari & 
Motihari. 


The Meed for Crop-Planning 

J. C. Ghosh 

J’ro/'csxor of ('lieniistnj, Dacca I’nirersity . Dacca. 


[Notk : -Tn this article Prof. J. C. Ghosh of the 
Dacca University has put forward certain very 
thoughtful suggestions regarding crop planning for 
Bengal. Dr. Ghosh's wide knowledge of the agricul- 
tural conditions in Bengal and of the application of 
scientific and also his long connection with the 
Agricultural Research Council make these suggestions 
doubly valuable, and should, we think, be carefully 
considered by the officials, zemindars, and peasants 
of Bengal. 

The province of Bengal, as at present constituted, 
is mainly dependent on agriculture. According to 
Sir William Willcocks, her soil is as fertile as that of 
Egypt, and she should be as prosperous as Egypt. 
But the discrepancy between the two countries can 
be easily gauged from the following illustration. The 
area under cultivation in Egypt is equal to that of 
the Presidency Division of Bengal. Egypt’s cultiv- 
able area is therefore only one-fifth that of Bengal. 
But while the national revenue of Egypt amounts to 
(50 erores of rupees that of Bengal is barely twelve 
erores. The tax-paying capacity of Bengal is there- 
fore twenty-five times less than that of Egypt per 
head. 

This is largely due to the fact that a large part 
of the revenue which would have otherwise come, to 
the coffers of the Bengal government is now taken over 
bv the central government. But even all that which 
is drained to the central government will not raise 
the income beyond 30 erores. But the main cause 
of poverty is to be ascribed to lack of any system 
in crap-raising. Tn Mughal times, Bengal cotton and 
silk* list'd to clothe the whole, of Europe, and she 
used to export large quantities of sugar to foreign 
countries. The districts on the two sides of the 

* Tavernier (IfiSO) writes that the total export trade in 
silk amounted to four erores of rupees from the market of 
Cossimbazar. 


Hooghlv river were famous for silk and cotton cul- 
tivation. In course of the British rule, both cotton 
and silk have*, disappeared reducing West and Central 
Bengal to great poverty. Jute which took their place 
in the system of economy in Eastern and Northern 
Bengal is threatened with the same fate as Dr. Ghosh 
shows. Silk constitutes the chief article of export for 
Japan and the growth of that industry in Japan is 
entirely due to the application of scientific methods 
of crop-raising and marketing. Experts arc still of 
opinion that the old silk area of Bengal is full of vast 
potentialities if a determined effort be made for the 
resuscitation of this industry. It is not generally 
known that Bengal does not even produce oil seeds, 
like mustard mainly used by her population as 
edible fat, and sesamum but procures these from up 
country. Thus large parts of Bengal have been 
reduced only to a onecrop system, and that crop is 
rice which brings no surplus money. We hope that in 
a future article Dr. Ghosh would give us information 
about the possibility of raising these crops and cotton 
in Bengal. 

We know it for certain that excellent cotton used 
to be produced at one time in the Dacca district. 
Mr. John Taylor writing in 1800 stated that a tract 
of land about 10 miles long and 3 miles wide in the 
parganas of Bikrampur, kartikpur, Kcdarpur, and 
Iiajanagar, produced some of the finest cotton then 
known. Cotton was also grown in the north of the 
district as the name of Kapasia thana clearly indi- 
cates. Mr. James Tavlor lias given a full account 
of the system of cotton cultivation in his Topography 
of Dacca ( 1 810) which has been reproduced in 
Sir William Hunter’s Statistical Account of Dacca 
(pp. 81 k 85), but at the present day the cotton crop 
has totally disappeared. A very inferior kind of 
cotton is, in fact, only raised in small plots by abori- 
ginal tribes in the forests in the north of the district 
of Dacca and the total area under cultivation pro- 
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bably does not exceed a few acres. Colton is still 
found by the liil linen of Assam to be a very paying 
crop; so its disappearance from the district must 
have happened at a time when tin* cultivators found 
that owing to the import of Lancashire cotton goods, 
demand for cotton goods had disappeared and that 
they could use their time and land to better account. 
But, though cotton disappeared, its place in the agri 
cultural economy of Eastern Bengal was more than 
filled by another fibre — Jute. This, however, is 

subject to even more, marked fluctuations than other 
staples. Over-production met its usual reward, the 
price fell sharply, and now even the apathetic Bengal 
Government is making a regular propaganda to limit 
its production. This is quite good, but may we 
enquire what the Government, nay, the Agriculture 
Department of Bengal, is doing or has done for the 
growing of cotton crops in Bengal? At present there 
are at least three or four cotton mills in the Dacca 
district alone and there is a great demand for a large 
amount of cotton for their respective mills, but where, 
do they get a supply of it from? Not from the soil 
of Bengal do they meet their demands but from 
C. P. and Bombay Presidency. Sometimes they even 
purchase Egyptian cotton to meet their requirements. 

The duty of the Agriculture Department of 
Bengal is now to make a propaganda amongst the 
peasants, explaining to them the modern method of 
cotton cultivation and trying to culture a variety 
which will suit the conditions of Bengal soil and 
Bengal weather and, furthermore, to make it dear 
to them that it will be a paying crop in the near 
future as the number of cotton mills is growing up 
day by day, so that there will arise no question about 
the finding of a good market for their product. Will 
the Government of Bengal take any step in this 
direction ? 

In this connection, I beg to draw the attention of 
the public to another very important question, which 
is not only an important point but a vital one. 
Bengal is an agricultural country, but there is not 
a single agricultural college established up till now, 
‘>nly there recently is a proposal of establishing one 
m Rajshahi which the munificence of the late Kumar 
llasanta Kumar Roy of Dighapatia has rendered pos- 
'ihle. But the total income from this fund is only 
If s. 15,000, and we submit that this is a mere drop 
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in the ocean. A first class agricultural college with 
research farms cannot be run properly unless some 
laes of rupec*s are annually budgeted for expenditure. 

The fitness of a people to live depends not only 
on the quality of the land at their disposal, hut also 
on their capacity to exploit the resources of the, land 
to the fullest advantage. Three centuries ago, small 
hands of Red Indians, who used to wander over the 
plains of North America, eked out a poor sustenance 
from the land, and hunger drove them to fight amongst 
one another over herds of cattle & small plots of maize. 
Now the same land supports hundred times the popula- 
tion living in the highest comfort and plenty, and there 
is not any occasion for them to fight. 'Phis is because 
the new race which has succeeded the Red Indians 
is fully equipped with the art of development of the 
resources of the land, and has fully utilized them. If 
the people of Bengal want to live a better life than 
they do now, they must pool their resources together, 
and develop the agricultural potentialities of the land 
to the fullest extent according to a planned system 
as envisaged by Dr. J. C. Ghosh. — Editor , Sc. (’id.] 

Introduction 

The principle of economic self-sufficiency is now 
dominating national enterprises all the world over ; 
and in many countries, planned systems of economy 
have replaced free international competition in 
trade. I am not going to discuss the question whe- 
ther the adoption of such economic systems will 
benefit humanity as a whole, or whether such forms 
of state intervention are compatible with full 
political liberty. Facing facts as they are, it can- 
not however be denied, that any country which 
now intends to maintain the orthodox attitude of 
laissex ft tire is doomed to sutler. Suffering in any 
ease is inevitable during all periods of transition ; 
hut it is equally true that the extent of such suffer- 
ing may be considerably mitigated by conscious 
action. 

India is even to-day mainly an agricultural country 
and it is only by raising the price of agricultural 
raw produce that prosperity can bo. brought back 
to the countryside. When we hear of the great 
efforts which the other great countries of the world 
are making to raise prices, wc naturally ask the 
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question ‘‘if oilier peoples arc trying to raise prices, 
why should not we ?” That even in India, state inter- 
vention ean help in this dirention is well illust ral<*cl 
by the example of wheat. In Australia, the priee of 
wh(‘at to-day is IK 2-2-0 per inaund and if unrest rio- 
ted import were permitted, the priee of wheat, in 
India will not. exceed Rs. 2-N-O per maund near 
the ports as against. the average 1 market priee of 
Rs. 3-H-0. The (jiovornmont of India were very 
anxious that the agricultural pnpulatioii of the 
wheat-growing iiroviuees of fndia — specially of the 
Punjab and Sind — should he protected from this dis- 
astrous competition and three years ago they passed 
the AVh cat Duty Act for the protection of Indian 
wheat. India needs for internal consumption about 
10 million tons of wheat which is the average 
yield from an area of 35 million acres. Serious 
attempts have been made in the wheat growing 
tracts to limit, the cultivation to this area, so that 
the ’price of wheat may not go down by over- 
production ; and it is gratifying to note* that, the 
internal price-level has been kept fairly steady. 

Protection for Sugar 

What the Wheat. Duty Act has done for the 
peasantry of the North-West, of India, the protec- 
tive tariff against, tin* import of white sugar coupled 
with the fixation of the minimum price of cane 
at 5 annas a maund has done for the peasantry of 
the Ignited Provinces and Behar. The Sugar Indus- 
try Protection Act. of 1932 imposed a protective 
duty of Rs. 7-1-0 per cwt of sugar imported into 
India and also "anthori\rd Hie ( tore mar- ( ienerat 
in (attncil In increase this tin hj fn such extent as 
he thinks fit trhcnerrr he finds that sugar not 
matin /del n red in India is being imparted into 
Hr i fish India at snvh ft price tts is likely la ren- 
der insufficient the benefits infendett to be con- 
ferred upon the Italian Sugar Industry by this 
Act The result of this protective tariff* has been 
that the import of sugar into India has diminished 
from 900,000 tons valued at II crores of rupees 
in 1930-31 to 220,000 tons valued at. 2 crores of 
rupees in 1931-35. Tin phenomenal drop in imports 
has coincided with a corresponding growth of the 
sugar industry in India. This industry is now 
chiefly located in the Tinted Provinces and Behar 


when* 121 sugar mills are operating out. of a 
total of 154 mills for the whole of India. The 
Indian production of the white sugar has gone up 
from 150,000 tons in 1931-32 to 700,000 tons in 
1931-35. Not only have (he agriculturists of these 
provinces been considerably benelitted by this pro- 
tective Ui riff, but the industry has provided employ- 
ment to thousands of middle class youths, graduates 
in science and engineering, and sugar-technologists. 
Sir T. Vijnyraghavnehnria, the Vice-Chairman of 
the Imperial Council of Agricultural research esti- 
mate’s that nine thousand technicians and two lakhs 
of semi-skilled labourers are earning their living 
from this industry. The industry has also created 
afield for the remunerative investment of capital; 
some* we'll-manageel factories have been known to 
have* paiel elividouds of 10 ^ for three* years in 
succession. 

Indian sugar of the first epiality now soils at 
Calcutta at Us O^pcr maund, while Java, sugar, if 
permitted to enter duty fre*<», could easily sell at 
Rs. 3-ft-O a maund. For the* sake e>f the protective 
policy, consumer is bearing this heavy burden of 
artificially inaintaineel prices. The (iovermne»nt of 
India too lias suffered huge* losses in reve’tme*. Thus 
in 1931-32, the* re»ve*nue* from import duty on sugar 
was «S crores of rupees. The* budget estimate- of 
revenue from import eluty and excise elufy oil 
sugar for 1935-35 is 3 e*rores of rupees. The 
(leivcrnnicnt of Balia have never passed through 
more* critical financial elitlieultics than during the 
period 1931-35. but even during this period, they 
have*, under the* influence of the Inelian capitalists 
auel the Zemindars of the enne-growing tracts, 
forgone* this huge revenue. We in Bengal cannot 
fail to neitc that this sum of 5 crores of rupees is 
greater than what flu* jute export- duty brings to 
flu* coffers of the Government of India, ft is also 
melancholy to note that Bengal has not practically 
participated in any erne of the* benefits conferred on 
the country by the* White* Sugar Act, though she has 
borne more than her proportionate share of cem- 
sumers, burden. 

1 have indicated how the peasantry of Northern 
India bar Bengal have been partially protected from 
the terrible blast of world depression by state 
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intorvcMition. The* prosperity of the Hen«rjil peasan- 
try can bo revived in two ways — firstly by measures 
aimed at raising the prices nf jute and rice which are 
the two principal crops of the province, and secondly 
by a system of crop-planning and industrial develop- 
ment which will bring to the Bengal ryot his duo 
share of tin* benefits accruing to the country from 
tin* protective measures already in vogue. 

Economic Depression in Bengal 

In Bengal, the price of jute dominates the entire 
economic life of the province. During the decade 
1920-30, the average annual income of the peasantry 
from the sale of tin* crop was about 41 erores of 
rupees. I nforlunnlely the actual prices realized by 
the cultivators in 1932-33 was Rs. 3-1-0 per luaiuid 
as against Its. 9, - in 192N-29. The result has been 
that the average harvest, price of the crop went 
down from 41 erores to 15 erores of rupees in the 
depression period. The Minority Report of the Bengal 
Jute Enquiry Committee has shown that the* jute 
crop alone accounted for about 4S*„ of the total 
value of marketable crops in Bengal in the pre- 
depression period. ‘The enormous purchasing 
power (amounting to 44 erores of rupees in normal 
years) thus secured to the agriculturists of the 
Province provides the very sustenance of the normal 
economic activities of Bengal including the trade 
and industry of the Province and even the pursuit 
of learned professions. The extent and intensity 
of the depression which has overtaken almost all 
spheres of economic activities in Bengal as a conse- 
quence of the recent- debacle in the jute trade cons- 
titutes a conclusive proof of the great importance 
of jute to the economic life of the Province.” 
(Keonomies of Jute by Sen Gupta). While jute 
thus dominates the economic life of the Province, 
the actual area under this crop in normal years is 
only 3 million acres which is about 12 * of the total 
sown urea of the province. A scheme of \\\\% 
restriction as proposed by the? Government of Bengal 
therefore requires the raising of suitable alternative 
crops on a million acres. This is not a dillicult prob- 
lem for solution ; but before it can be tackled, it is 
essential to decide whether some kind of restriction 
,n jute cultivation is going to be a normal feature 
<4 our agricultural economy in view of the shrinkage 


in international trade. It is significant that during 
the period 1931-32 to 1933-31, the production of 
jiHe was 233 lakhs of bales, while total export and 
mill consumption during the same period amounted 
to 239 lakhs of bales. The demand and supply 
almost balance each other and the cultivators under 
normal conditions of trade should have been able to 
realize prices much higher than Rs. 3-N-O per maund. 
This is even less than the cost of cultivation as 
calculated by Mr. Azizul I Tuque in tin* Jute Knquiry 
Committee report by an amount, varying from two 
to eleven annas. Why should then arise such 
anomaly? One school of economists headed by Mr. 
Sarknr maintains that this 91 j *, drop in the price of 
raw jute “is to be ascribed to abnormal accumulation 
of stocks in the hands of Indian Mills which have 
had since 1930-31 more* than a full year’s require- 
ments at their disposal, and to the lack of holding 
power of cultivators and merchants due to severe 
depression. The problem of adjustment of supply 
to demand thus resolves itself into a question of 
curtailing the crop to such an extent that the redun- 
dant stocks will be brought down to their normal 
proportions and thus prevented from exercising any 
prejudicial inlliienee on the price of the fibre 1 .” lie 
therefore recommends that the surplus stock should 
be brought down to six months’ requirement, of the 
industry --should be wiped out by 35*, restriction of 
jute in 1935 and 15*, restriction in I {139. The 
Government- plan of jute restriction has followed 
parallel lines. Government, at first decided to try 
by intensive propaganda voluntary restriction of 
the area under jute by 31 *, in 1935 without com- 
mitting themselves in any way as to their plans for 
future years. It reflects great credit on the Govern- 
ment and people of Bengal that a restriction of 33 % 
in the area under jute was achieved this year on a 
voluntary basis ; * but the influence of this heroic 
effort on the price of jute has not been as satisfactory 
as was anticipates!. 

The reason is that those who are actually 
engaged in the jute trade do not share the view that 
restrictive measures, only fora small temporary, period, 
are sufficient for fixing the price level of jute on a 

* Many responsible people attribute this restriction to 
absence of rain in early summer. 
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satisfactory basis. A suitable permanent scheme of 
restriction is necessary to achieve? this end. It now 
appears that the* Government of Bengal has been 
persuaded to this point of view and it has been recently 
announced that Government proposes to continue in 
1985 the measures for jute restriction which have been 
adopted with success during the current year. 

Alternative Crops in place of Jute 

Any restriction scheme of a permanent nature 
immediately raises the question of the possibility of 
growing alternative crops on lands thus released 
from the cultivation of jute. Such crops should 
preferably be marketable money crops. Propaganda 
in favour of restriction of jute in future years will be 
of little avail if the cultivators are not shown the 
possibilities of growing such alternative crops. A 
permanent 20% scheme of jute restriction requires 
that alternative money crops should be grown on 
500,000 acres of land. A solution which requires 
the least effort on the part of the people of Bengal 
and the least deviation from routine agricultural 
practices is contained in the suggestion that rice may 
be grown on these additional 500,000 acres. About 
28 million acres covering about 87 % of the cropped 
area of the province is already under rice— this 
additional 500,000 acres under rice will not in any 
way affect prejudicially the price of this food-grain 
in Bengal. Support is lent, to this suggestion for 
growing rice by the contention that the Bengal 
peasantry has already shown this capacity for effect- 
ing readjustment in 1921-82 when the cropped area 
under jute came down from 2 million to 1*5 million 
acres, and the surplus lauds were mostly put under rice. 
Additional support is lent to this view by the fact that 
Bengal produces less rice than is required for the con- 
sumption of her own people. This deficiency amounts 
to about a million tons which is normally obtained 
by import from Burma. 500,000 acres at the rate of 
21 maunds per acre will yield only about half a 
million tons of rice ; even then the need of import 
will not disappear. ( 'nfortunatcly however this solu- 
tion which requires tilt; least effort, is also the least 
valuable as a paying proposition. 

Increased Rice Cultivation not necessary 

Under stress of competition from Burma, 
Siahl and Indo-China, the price of Indian grown 


rice has gone down very low — in 1984 it stood 
at 47 % of the pre-depression average price. 
A suggestion was pressed from Madras at tin; recent 
meetings of All India Crop Planning Conference that 
British India excluding Burma being a rice-impor- 
ting country, the internal price-level of rice should 
lx* t-lm imposition of an import duty. Thus the rice- 
growers of Bengal, Madras and Bihar should enjoy 
the benefits of state intervention much in the same 
way as the wheat growers of North West India have 
done. The trouble is that Burma which has ail 
exportable surplus of 2 million tons of rice is still a 
part of British India. Even when under the new 
constitution, she is separated from British 
India, the trade agreement to be entered 
into with her will prevent the imposition 
of a tariff on rice for many years to come. Tfc appears 
therefore that the fixation of the price of rice in 
Tndia at a high level irrespective* of world prices is 
not a practical proposition. Under the circumstances 
the true economic interests of Bengal will be best 
served by a systematic attempt at improving the 
yield of rice per acre, so that the present, cropped 
area under rice may produce sufficient, food for the 
population. The Bengal Department of Agriculture 
is convinced that this object can be achieved by a 
judicious system of the cultivation of the newly bred 
varieties of paddy without the* cultivator incurring 
any additional cost by wa> of manures or artificial 
irrigation. If that is so, no sensible man can help 
deploring the inertia which has prevented the 
Government and the people of the land from taking 
advantage of this precious knowledge. 

Prospect of Sugar Industry in Bengal 

In these days of rapid expansion of the sugar 
industry, the possibility of growing sugar cane in 
the surplus jute lands of Bengal, immediately 
suggests itself. The consumption of white sugar 
iu Bengal does not exceed 150,000 tons. On the 
basis of 9 % extraction, about 1.7 million tons of 
cane have to be crushed in modern factories for 
obtaining the above quantity of sugar. Assuming 
an yield of 17 tons per acre, 1 00,000 acres must bo 
put under cane if Bengal is to be independent of her 
supplies of sugar from outside. This is in addition 
to the land now under cane which is mostly grown 
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for the purpose of making gar for internal consump- 
tion. It is however to be borne in mind that a 
factory can operate economically if it is assured of 
a regular supply of cane within 24 hours of harves- 
ting in the fields. If there is greater delay in 
reaching the factory, the cam* gets d ril'd up, part 
of the cane sugar in the juice is converted into non- 
crystal! i/able sugar and the percentage of recovery of 
white sugar goes down considerably. A 400 ton 
factory requires about 4000 acres of land under cane. 
Depending on the locality and soil condition, it may 
be necessary to have a three years’ rotation of the 
cane crop or even a four years’ rotation. A 400 ton 
factory will therefore work at its best if it is 
located in a compact block of cane lands about 12,000 
acres in area. Such compact blocks of land are not 
wanting in the districts of Rajshahi, Dinajpur, Rnng- 
pur, Murshidabad, Burdwan, Dacca and Mymensingh. 
It is no use however asking the ryot to put more 
lands under cane if white sugar factories are not 
established to absorb this additional supply. Other- 
wise, the price of gur will go down very considera- 
bly and the economic situation will grow worse by 
making the cultivation of cane an unprofitable 
proposition. 

Capitalists on the other hand apprehend that 
the Bengal peasant will refuse to grow suga r cane 
in requisite quantities if the price of jute goes up 
considerably. This is a matter which requires 
careful consideration. A rough analysis can imme- 
diately be made to find out the price of jute at 
which cane-growing ceases to be remunerative. 
The cost of growing cane in Bihar has been esti- 
mated tojbe 2i annas per mannd. In Bengal, a 
liberal estimate will be 3 annas a niaimd. At a 
selling price of 5 annas per mannd and an yield 
of 17 tons per acre, the net profit will be about 
Its. 00/- per acre. On the basis of Its. 4/- as the 
cost of cultivation of jute per mannd and an average 
yield of 11 maunds per acre, the price of jute 
will have to rise to Rs. 8/-per mannd before the 
cultivation of cane becomes comparatively unremuno- 
" alive. It is sometimes maintained that jute being 
» monopoly produce, its price may go up higher. 
Already however, paper bags arc competing with 
v Jinny bags in certain sections of the internal carry- 
h-LC trade of many countries ; and if the price of 
11 
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cotton docs not go up simultaneously, bags from 
cotton waste will enter the field of competition. We 
should not forget also that cereals are now often 
carried in the holds of ships without any containers 
and are transferred into wharves by pneumatic 
suction. Any attempt therefore to raise the price; 
ol jute too high will lx* a very risky proposition. 
Then again, the need for a diversified crop produc- 
tion for the economic stability of the province 
should receive due consideration ; and remembering 
also that the rise in the price of jute is contingent 
on the success of some kind of jute restriction 
scheme, the capitalist need have no fear that a 
tactory once started in Bengal might collapse on 
account of inadequate supply of cane. 

Doubts have often been expressed about the 
suitability of Burdwan, Presidency, and Dacca 
Divisions for the establishment of a sugar industry. 
When the first sugar mill was established on the 
banks of the Lakliyu in the Dacca district, it was 
considered by many to l>e a mad venture. 35 days' 
trial working during the last season has completely 
belied the misgivings of the pessimists. Kven with 
the ordinary Tana cane, the extraction came out as 
high as 9 % which is the average of the well managed 
factories of K. P. and Bihar using the improved 
varieties of Coimbatore cane. The fact is that 
Bengal in many ways oilers better opportunities for 
the development of sugar industry than Bihar and 
l T . P. In the first place, if sugar production in 
Bengal is limited to her own requirements of 150,000 
tons, the Bengal factories will enjoy the advantage 
of freight to the extent of i\ to 10 annas a mannd in 
marketing sugar, which alone ought to put the 
industry in an unassailable position. Secondly, the 
average yield of cane per acre in Bengal even now 
is about 17 tons as against the F. P. and Bihar 
average of 14 tons. The yield will certainly 
increase very considerably when the agricultural 
practices have been organized to meet the demands 
of modern factories. In this connection, the records 
of Government farms or farms under Government 
supervision reveal a very promising situation. The 
average yield of cane in the tracts lying between 
the banks of the llooghly and the Saraswati is 41 
tons per acre. The Central Bengal districts south 
of the basin of the Bhagirathi and north of the 
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Jlmlangi give an yield of 30 tons to flic* am*, and 
the tract on the two sides of the old Brahmaputra 
beginning from Prodyotnngar to Gaflargaon, Kishore- 
ganj and down, has given an average outturn of 
32 tons. Tins compares favourably with the average 
yield of do tons per acre in Java. It has also been 
found that some of the new improved Coimbatore 
varieties can stand waterlogging for a long time and 
their sucrose content also remains (piite high. The 
climatic conditions of lower Bengal lie midway 
between the equatorial climate of Java and the 
continental climate of Northern India with its severe 
drought in summer and intense cold in winter. To 
counteract Java competition sons* sort of preferen- 
tial tariff will be always necessary for the Indian 
national sugar industry. Tt appears, however; that 
the prospects of l^ringing down the cost, of produc- 
tion of Indian sugar have better chances of success 
in Bengal than the other parts of Northern India. 

Onne as an alternative crop for jute is specially 
valuable in the districts of Dacca and Mymensingh. 
Out of a normal area of 3 million acres under jute, 
these two districts account for 1*1 million acres. 
Any scheme of jute restriction will therefore affect 
very considerably the agricultural economy of these 
districts. It has been found that cane may be grown 
very profitably on the long stretch of laud on the left 
banks of the old Brahmaputra and the Lakhya from 
Balmdurabad down to Kaliganj. Given enterprise 
and business ability, a prosperous sugar industry 
can be established in this area which can easily 
meet the white sugar requirements of the whole of 
Eastern Bengal and Assam. A chain of such sugar 
factories built at a capital cost of a cron* of rupees 
will transform the economic situation of this part 
of Bengal. It will provide employment to 12,000 
skilled operatives, will exercise a beneficial influence 
of inestimable value on the prosperity of the ryots, 
and may easily earn for the capitalist a profit of ten 
per cent per annum. 

It is necessary in this connection to sound a note 
of warning against any attempt to manufacture white 
sugar by the open-pan-system in small concerns 
requiring a capital expenditure of about Rs. 15,000/-. 
The possibility of making profits in such factories 
has been gone into very thoroughly by the Director 


of Agriculture ini". P. Such factories can be run 
at a small profit if the extraction of sugar can be 
maintained at (>"». But if the extraction drops down 
to 5 % which is very often tin* case, the factory must 
be running at a loss. 

Prospects of Ground Nut Industry in Bengal 

The replacement of 100,000 acres of surplus jute 
lands by cane out of a total surplus of (500, 000 acres 
only touches a fringe of the problem. Other alter- 
native money crops must lx* found to cover the 
remaining 500, 0()0 acres. The Bengal Department 
of Agriculture strongly recommends tin* growing of 
ground nut over this area. 000,000 tons of ground nut 
oil seeds were exported from India in 1031-32 valued 
at 10 crorcs of rupees. It is now mostly grown in 
Madras, Central Provinces and Bombay. Teetotal 
production in 1031-35 is about 3*2 million tons of 
which tin* export market is expected to consume 
20 % . The production of ground nut has increased 
even during these years of depression by about 
500,000 tons. This subject was very carefully 
considered in the Crop Planning Conference held 
in Simla in June 1034 and their conclusions may be 
given in the language of Mr. Burt, who is the Expert 
Adviser to the Imperial Council of Agricultural 
Research : — ‘The internal market for ground nut in 
India is extremely important. The internal market 
for the oil is expanding, and ground nut. oil is the 
one oil which is being used by all the new hydroge- 
nation plants which arc producing Vanaspathi Ghee 
to replace imports of bits and other kinds of vege- 
table gliee. After going into the trend of exports 
and the increasing demand for internal consumption 
we came to tlx* conclusion that there was room for 
cautious expansion specially in those provinces 
where the ground nut area is not very large.” 
Bengal's present production of ground nut is negli- 
gibly small and the recommendations of the Crop 
Planning Conference apply to her condition with 
special force. The method for the cultivation of 
ground nut is described in leaflet No. 3 of 1933, of 
the Bengal Department of Agriculture. It has been 
found that in Bengal this crop can be grown as a 
hhnrif crop in the highlands during the summer and 
the rainy seasons, and as a raid crop in the lowlands 
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from December onwards. In some localities in 
Bengal, nil yield ns high as 3(5 maiinds per acre lias 
been obtained which means an income of Rs. *200- 
per acre of ero|> even in these days of depression. 
The average yield in .Bengal will however be at tin* 
lowest estimate 18 nmimds op '(>(5 tons per acre. If 
the produce of ground nut in Bengal is increased at 
the rate of <50,000 tons per year until a maximum 
of 300,000 tons is reached in five years, tin* Indian 
market for this crop will not be seriously dislocated 
in view of the expanding internal consumption. 
This crop will require about 500,000 acres of land 
yielding an average income of 1*5 crores of rupees 
to the Bengal cultivators. As a matter of fact it 
will not be difficult, for the experts to work out 
satisfactory systems of crop rotation suitable to each 
locality of the province based on the following crops 
cane, ground nut, jute and tins paddy. 

A theoretical solution of the problem of crop 
planning is easy ; the practical realization of the 
possibilities indicated in such solutions is however 
a very difficult task. The* cultivation of ground nut 
in Bengal has not made any progress whatsoever 
because the valuable knowledge has not been brought 
to the door of the ryot and because there does not 
exist any marketing organization to handle the 
ground nut which he might, produce. Normal 
channels of trade are automatically set up when the 
supply of a commodity from a particular area has 
become regular ; but until this has happened, the 
pioneering marketing work should be undertaken 
by the Government. The Government of Bengal 
would have been well advised, if instead of frittering 
away the sum of 1(5 lakhs of rupees placed at their 
disposal for rural development on petty schemes of 
little permanent value, a five year plan had been 
adopted with this financial backing, to develop and 
expand the cultivation of ground nut in this province. 
Such a course would have brought to the Bengal 


peasantry at the end of this period an income which 
is equivalent to 30'* of the present harvest price of 
jute. I wonder why men in authority cannot under- 
stand that good drinking water and good cattle will 
take can* of themselves if money can be made to 
How back into the countryside. 

A constructive agency is required to bring any 
such scheme into fruition. The ( 1 haneellor of the 
Dacca I’niversity in a very thoughtful address 
recently exhorted the educated youth of the land 
to go back to the country in a spirit of service to 
the villagers. Such appeals always strike a very 
responsive chord in the heart, of our young men ; and 
if tin* people and the Government of Bengal so 
will it, an organization at a small cost can be* easily 
set up which will absorb the constructive energies 
of a large section of our educated but unemployed 
youth and will carry through well planned and 
comprehensive schemes of crop rotation within 
a short time. 

1 have indicated above how well directed and 
conscious efforts at crop planning coupled with indus- 
trial development can bring back a considerable 
measure of prosperity to the countryside of Bengal. 
Nature has endowed this land in which we live, with 
a soil whose richness and fertility cannot lx* excelled. 
It. lies with the people of the land to make an inte- 
lligent use of this precious gift. In the Biological 
world, standards of efficiency are judged by the 
readiness with which a living organism adapts itself 
to changing environment, and the inefficient are not 
permitted to survive*. Tn tin* world of human 
affairs, the same standards prevail, however much 
we wish it to be otherwise. When will the Bengalees 
learn this lesson of life '!* 


* Synopsis of a lecture delivered at the Town Ilall, 
Mvmcnsiiigh, under the auspices of Economic Association 
on 4.8.35. 



Some Problems of Nation-building 

Subhcis Chandra Bose 

Karlsbad. 


Thr appearance of Sciknce and Cuj/rritE is to 
bo warmly welcomed not only by those who are 
intorostod in the abstract sciences but also by those* 
who are* concerned with nation-building in practice. 
Whatever might have been the views of our older 
“Nation-builders”, wo younger folks approach the 
task of nation-building in a thoroughly scientific 
spirit and we desire to be armed with all the know- 
ledge which modern science and culture can afford 
us. It is not possible, however, for political workers 
with their unending preoccupations to glean that 
knowledge themselves ; it is therefore for scientists 
and scientific investigators to come to their rescue. 

The problems in which scientific help is needed 
are manifold, but in this article I shall refer to only 
a few of the more fundamental ones. 

The first problem I shall raise is a sociological 
one and is as follows : Ts Indian civilization in the 
evening of its life, or is it on the threshold of a new 
dawn ? (I do not want a sentimental, but a scientific 
reply). The awakening that we now witness, is it an 
organic growth from within, a new creation, or is it a 
more response to the impact of the West, of the same 
character as the reflex of a muscle under stimulus ? 

The second problem is also a sociological one : 
What are the conditions essential for revivifying a 
civilization like ours that has begun to stagnate ? 

There is no doubt that when the European 
nations began to quarrel over the possession of India, 
we had reached a stage of stagnation or decay. Ts 
there any law underlying the rise and fall of civiliza- 
tions which could tell us how we could give a fresh 
lease* of life to our civilization ? Or should we 
throw up our hands in despair and say that once 
stagnation has set in, there is no future for 
us as a nation ? 

The third problem is also a sociological one : For 
increasing the vitality of our nation, should wc 


promote inter-caste or intra-caste marriages ? Are 
exogamie marriages more conducive to the welfare of 
a people or endogamie ? Till quite recently scienti- 
fic men would have been inclined to say unhesitatingly 
that India would do well to remove artificial restric- 
tions on marriage. But the new racial theory of the 
Nazis has made us all ponder over the. problem once 
again. If the Nazi theory is seientifically wrong and 
if exogamie marriages are really good for the race, 
then I think that it is high time b> give a scientific 
reply to the claims of the Nazi race-theorists. 

The fourth problem is concerning the proper 
population for a country like Tndia. The census 
figures for 1931(1 am relying on the Statesman's 
year-boob for 1935) show that there has been an 
increase of about 34 millions in India’s population 
during the previous decade. That means that a nation 
that lives in a state of chronic starvation is neverthe- 
less multiplying at a rate that puts animals to shame. 
Is it right ? What is the maximum population which 
India should have, considering the food-supply and 
industrial potentialities ? If India has already 
reached that point, how should we check the further 
increase of population ? Should artificial birth- 
control be adopted as a public policy, seeing that 
birth-control through self-control has failed 
completely ? 

The fifth problem I should like to raise is concern- 
ing a common script for India. At present many 
prominent Indians are advocating the Devanagari 
script for India.^But will our Mohammedan brothers 
accept this script ? Will it help to bring Indian culture 
into closer contact with the outside world or hinder 
that object ? To me, script is primarily a matter of 
convenience. What is of real importance is not script 
but language. And from the point of view of con- 
venience, there is much to be said in favour of the 
Latin script. I confess that formerly I was very 
strongly in favour of adopting the Devanagari script 
and abolishing the provincial scripts — but my visit to 
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Turkey last year lias mack* me think. I now feel that 
the question has to lx* considered in a thoroughly 
dispassionate matter. 

The sixth problem is a medical one and is con- 
cerning a uniform reformed diet for the whole of 
India. There is no doubt lint the daily menu of the 
majority of the Indian people is unscientific and 
unhygienic — and this is specially true in provinces like 
Bengal and Madras. Should not steps be taken to 
draw up a uniform and adequate diet for the Indian 
people, in consideration of tin* law of health on one 
side* and our ciremnd'inces on the other ? 

The seventh problem concerns a uniform dress fur 
the people of India. While [ do not desire or advo- 
cate the abolition of tin* provincial drosses which 
have a charm of their own, I feel that alongside of 


them then* should be a common dress which the 
Indian people should ordinarily wear both in India 
and abroad. It is because we have not fixed upon 
such a common dress for ourselves that our people 
generally adopt Mumpcau costume when they go 
abroad. But this is not only unnecessary but humi- 
liating. The whole of Mu rope has evolved a common 
dress fur ordinary use. though each country retains 
its picturesque national costume. This is an example 
to us. Will our sartorial experts now take up this 
problem and make a recommendation after conside- 
ring our average means, our weather conditions etc. ? 

I have stated a few important problems. They 
are enough for our present purpose. I shall now ask 
our scientists to take up these problems otic by one 
and give a satisfactory answer. Without, the co- 
operation of science, no nation-building is possible. 


Sounding the Depths of Space 


When wo peer into the abysmal depths of space 
through an instrument like the 100 inch telescope* 
(Fig* 1)> we find innumerable stars, star clusters and 



Fig. 1 . The 100 — inch Hooker Telescope. 

spiral nebulae, apparently without end and our mind 
staggers at tin* immensity of the universe thus 
12 


revealed. One of the marvellous achievements of 
modern astronomy is the accurate measurement of 
the distances of these heavenly bodies which are 
unimaginably remote from us. As a direct, outcome 
of this, we an* now in a position to gauge the size 
of tin* visible universe. 

During the eighteenth century it was realized that 
tin* sun and the stars were similar bodies. It was also 
realized that the stars, though at very great distances, 
were yet finite. Mdimind Halley, the Astronomer 
Royal, found that the positions of the three bright 
stars, Sirius, Arcturus, and Ahleberan, were slightly 
dillercnt from those in Ptolemy's catalogue, though 
the positions of other fainter stars agreed with those 
in tin* catalogue. Hence, he concluded that this 
might be due to the movement of the stars themselves 
relative to the solar system during the 2000 years. 
This discovery gave the astronomers some hope of 
determining the distances of the stars with more 
refined instruments and measure's. 
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Tin* distances of the sun, moon, and other nearer 
bodies can lx* found by observing t I k* difference in 
their directions from two points on the earth’s sur- 
face. This method will not be of any use for 
measuring stellar distances, as the stars are at very 
great distances from us. It was discovered that, the 
earth’s orbit round the sun could be used as a suitable 
huso line for this purpose. In the course of six 
months, the earth moves from a point 03 million 
miles on one side of the sun to the same distance on 
tin* other side. No, when the nearer stars are viewed 
first- from one end of the earth's orbit and six 
months later from tile other end, it is seen that 
certain stars change their position slightly, relative 1 
to the* rest of the 1 stars. These* stars which are* 
nearer appear to move against the background of 
more eiistant stars when our position of observation 
is changed by 1N6 million miles. This change* of 
position is equal to the* angle* suhtcnelcel at the* star 
by the e»arth , s orbit (Tig. 2). Half e»f this angle is 



Pit;. 2. Stellar parallactic ellipses tint* to tbe earth’s 
revolution round the sun. The nearer a star is, the large 
is its apparent parallactic ellipse. Half the angle 
shown at a star is its annual parallax. 

known as the parallax e»f the* star. The work of 
determining the parallax of tt star is extremely deli- 
cate mid very laborious, and as the angle is extreme- 
ly small even for tin* nearest- stars the utmost care 
is necessary to avoid instrumental errors. The 
determination of the star’s distance, from the parallax 
is simple geometry, as tin* radius of the earth’s orbit 
is already known. 

The contemporaries and successors of Coperni- 
cus could not find the slightest trace of any such 


parallactic effect. Hut success dawned with the 
appearance of better and improved means of mea- 
suring angular positions. Hessel, Henderson and 
Struve wen* the first to determine successfully the 
parallaxes respectively of 61 Cygni, « (Vntauri and 
Vega. The nearest star to the solar system is 
I Vox i ma (Vntauri which is nearly 4.2 light-years 
away. By a light-year we mean the distance 
covered by light in one year travelling at the rate 



Fio. 3. 

nf lSii.OOO miles per second. The velocity of light 
is the astronomical yard-stick with which we sound 
the depths of space. If we start in an aeroplane 
and continuously travel at 100 miles per hour, il 
will take 30 million years for us to reach IVoxima 
(Vntauri ! The whole drama of life on this earth 
>e over within this period 

Another and much easier method of determining 
stellar parallaxes is the spectroscopic. If a pair 
of spectrum lines is selected, one of which is strong 
in giant stars and the other in dwarf stars and their 
relative strength determined in the spectra of a 
number of stars of the same class and of known 
absolute magnitude or real brightness, and if those* 
estimates are plotted against the respective absolute 
magnitudes, a smooth curve is obtained. From this 
standard curve the real brightness corresponding to 
any given relative strength of the lines can be found. 

Now o log j op M - ni — where M is tlu* 
absolute magnitude or real brightness, m the appa- 
rent magnitude or brightness which is always known 
with sufficient accuracy, and p the parallax. From 
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this wt* can determine tin* ]i:irallsix nf flu* star. 
There is generally a good agreement between flit 1 
parallaxes thus determined and by tlu* trigonometric 
method. 

There are several huge star clusters and spiral 
nebulae very much farther away in spare. Certain 
stars are found in these which show a regular perio- 
dic variation in their brightness and are known as 
variable stars. Those stars with short periods 
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Kir.. 4. The Star Cluster M. 3 rnnitin Vcnutu'oriim. 

an* known as Copland variables, alter the typical 
star h ( Vphei. Miss Leavitt of Harvard discovered 
a close correlation between the median photographic 
magnitudes and the periods in (Vpheids. 

From this a curve 1 has been constructed by Prol. 
Shapley connecting the period and the absolute 
magnitude or real brightness of these* stars, called 


the* Period-Luminosity Curve* (Fig. .3). From this 
standard curve I Ik* absolute magnitude of any ( Vpheid 
whose* period is known earn be found. 

Now log p = / — / 5 ( tu-M ) where the 

symbols have tin* same* meaning as in tin* previous 
equation. From this the parallax p can lx* easily 
found and hence the distance. The distance* thus 
determined for the globular cluster M. .3 (Fig. I) 
ee Mites out to be li.OOO light-years and, that fe>r the 



i : ie;. 5. (irciit Nebula in Andre>inciki. 

Andromeda Ne'bula (Fig. 5), which is one ed‘ the 
ii(‘ar(‘st spirals and an ‘island universe’ in itself, 
870,000 light-years ! We* have* to really marvel at 
the human iiit« i lle*c > t lor its such wonderful achieve- 
ments in recent years. 


— An tares. 




Life cmcl Work of Sir Lewis Termor 


Sir L. L. Permnr was bom in London on tin* 

1 rttli September, 1 NSO mid entered tin* Royal College 
of Science with a National Scholarship in Physics 
mid Chemistry, idso obtaining t lie* second place* in the 
Honours list of the Loudon Matriculation. Winning 
the Murchison medal in 0 oology, he graduated A. It. 
S. M. in Metallurgy in 1001. Thereafter he conti- 
nued his studies in geology and was appointed 
Assistant Superintendent in the (Geological Survey 
of Tndin in October 1002. Tn 1000 he took the B.Sc. 
(lion(l.)by research and the 1). Sc. in 1000. Two 
years after joining the Geological Survey lie was 
promoted to the grade of Deputy Superintendent, 
and to Superintendentship after eight years* service 
and has been both Curator and Palaeontologist of the 
Geological Survey of India. Tn 1022, 102o, 102S 
and 1000 to 10112 he officiated as Director, being 
confirmed in the latter year. During 1017 and 1018 
he was transferred to the Munitions Board, and was 
awarded tlief). B. K for his work in the War. 

During his first few years in India Sir Lewis was 
oceupied chiefly in the examination of the manganese 
deposits of India and the rooks in which they occur, 
field-work which resulted in his monumental four- 
volume memoir on the ‘Manganese -Ore Deposits 
of India (Mem. Urol. Star. I ml., .7 ", 1000). 
Not only is this mi exhaustive treatise on the 
occurrence of manganese in nature, tin* matiganese- 
eoiitaining minerals, the mmigmioM -ure deposits of 
India, their geological considerations and the methods 
ol’ working, but it contains a critical discussion of 
the Archaean rocks of India, which is still the last 
word on the subject . It is expected that the freedom 
from routine duties which retirement brings will 
enable Sir Lewis to amplify this section and enrich 
it with a quarter of a century of further experience 
into a series nf memoirs the first of which is almost 
ready for the press. 

On his manganese investigations followed exami- 
nations of theSinghhhum and Sikkim copper deposits, 


the iron-ores of Kntiiagiri and Goa, the hill-slopes of 
Darjeeling with reference to landslips, the Bnkaro 
and Korea coalfields, tin* chromite of Baluchistan 
and Singhhhuni and mica in Ajmer and Orissa. 

In conjunction with these economic enquiries, the 
results of which are in part embodied in two papers 
on tlie ‘Mineral Resources of the ( Vntrnl Provinces* 
(lire, (Iml. Sttrr. hid., 7)0, \\)]\)) and the ‘Mineral 
Resources of Bihar and Orissa* ( Her. (iml. Sttrr. Iml , 
A.7, 11)21), Sir Lewis continued the survey of the 
(Vntrnl Provinces and Bihar and Orissa by personal 
licld-work and by the superintendence of field-parties 
until he succeeded to the Directorship. 

In addition to the three comprehensive publica- 
tions cited and other major papers on ‘The Petrology 
and Manganese ore Deposits of the Sausar Talisil, 
Chhindwara District, Central Province** filer, (iml. 
Stirr. Iml., .7.7, 1 DOG), ‘The Deccan Trap Plows 
of Linga, riihindwara District, Central Provinces* 
(with Dr. C. S. Pox, Her. Urol. Stirr. hid. 47, 
Dili) ‘The Basaltic Lavas penetrated by the Deep 
Boring for Coal at Bhusaw.J,* Bombay Presidency* 
(Her. (lent. Stirr. hid., 7)7, HI2f>) and ‘The 
Geology and Coal Resources of Korea State, Central 
Provinces* (Mntt. (iml. Sttrr. Iud., 11, Pt. 2,1 fil l) 
he has published some forty papers on mmigmieses-ore 
mid other ore deposits, on new manganese minerals, 
on the Archaemis of India, on the celogitic snell of 
the earth and problems connected with garnet, on the 
sinking of olivine and lubradoritc in molten basalt, 
on meteorites, on structural problems, on the colloid 
nature of coal and the density-ash relationships and 
on geological nomenclature, lie lias also collaborated 
with Sir Thomas Holland and Sir Henry Hayden in 
the Quinquennial Review of the mineral production 
of India for the periods D01-D08 and lDOO-lOJH, and 
contributed the articles on manganese in the succeed- 
ing Quinquennial Review for the periods J 1)14-18, 
H)H)-H)2:J, and D24-J928. As Director, Sir Lewis 
compiled the Annual Reviews of the Mineral 
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Production of Indisi for t ho yours 1921, 1921, 1927, 
1929, 1930, 1932 and 1933 and the General Reports 
of the Geological Survey of India for 1921, 1930, 
1931, 1932, 1933 and 1931. 

As representative of the Government of India 
Sir Lewis attended the International Geological 
Congresses in Sweden (1910), ( ’anada (1913), Spain 
(1926) and South Africa (1929', and is editor for 
the volume on Asia of the International Lexicon of 


and in 1917 the Silver Medal of the institute. 
Since 1930 he has been a Member of the Governing 
Body of the Government School of Art, Calcutta. 

In scientific societies in India. Sir Lewis has been 
Vice-President of the Asiatic- Society of Bengal 
for six years and is now its President, as well as Presi- 
dent of the National institute of Sciences of India 
the successful launching of which is in no small 
measure due to his tact and perseverance, [n 1919, 



Sir Lewis Leigh Fermor. 


Stratigraphy in preparation by the Congress. Since 
1923 lie has acted as Assist-ant Editor, Kronontic 
(ieology and in 1932 was Vice-President, Society of 
Eeonotn i e G eulogists. 

During his periods as Director, Sir Lewis was 
President of the Governing Body of the Indian 
School of Mines, Trustees of the Indian Museum, 
and Honorary Treasurer and Editor of the Transac- 
tions, Mining and Geological Institute of India ; in 
1906 he was awarded the Government, of India Prize 


he was President of tin* Geological Section of the 
Indian Science Congress, and in 1932-33, President 
of the whole Congress. Sir Lewis was also a 
Founder Member of the Himalayan Club and was 
Vice-President, in 1931 and 1932. 

Outside India Sir Lewis is a Fellow of the Geolo- 
gical Society of London, the Rigsby Medal of which 
he was awarded in 1921, a member of the Mineraio- 
gical Society and of the Institute of Mining and 
Metallurgy and a Follow of the Royal Society. 
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Anthropometric Study of the Growth of Skulls 

Panchanan Mitra and S. Sircar 

Aitt/trnpoloyy Department, ('alcnttu l-nirersity . 


Tli« old Hindu concepts of harmonic proportions 
in a study of the most longlived man as wo find in 
Susruta is likely to prove of immense value even at 
the present day. Nagnajit, another ancient master 
of India who lived possibly very near Afghanistan 
prior to the Christian era, has introduced definite 
canons of bio-harmonie proportions in man which 
was current from India to China in the middle ages. 

Susruta has introduced us to the idea of harmonic 
relations in the frontal, parietal, and occipital regions 
of the human head. Nagnajit laid down that in the 
facial region of the perfectly shaped loader of men, 
the frontal, nasal and the lower facial portions an 1 
identical in proportion. 

The number of measurements taken today on the 
human body is legion. In these studies often the 
essentials are side-tracked in a search for chimer- 
ical theories. They might lead to the establishment 
of fanciful biotypes but do not serve the purpose of 
making us comprehend fully the trend of bio-harmonie 
growth iu man. A proper understanding of these 
tendencies and processes is likely to be of the 
greatest service 1 to man leading to the proper 
measures in the attempts of betterment of racial 
constitution and safeguarding racial hygiene. 

The Hindu anatomists well divided tin* human 
body into WikluV (branch regions) ‘kftndu’ (trunk) and 
‘uttamanga’ (the best part, head). Needless to state 
that in the* study of the evolution of man the last 
part, the brain-box, is of the greatest importance. 

Western palaeontological investigations have 
now laid before us a long series of evolving fossil 
skull types. Thus from (iregory or Broom we get 
a series of early lish, amphibia, reptile and primate 
skulls which they are disposed to consider in an 
ascending evolutionary order. The external con- 
tours of the skulls of this phylogenetic series may 


be profitably studied Cartesian coordinates and 
geometrical analysis. 

The master-biometrieian of today has been trying 
to perfect methods of eoordinatographic study of 
human skulls. Those can be carried on further by 
th<» applications of principles of analytical and 
differential geometry. ( Karl Pearson : The 
Cranial Conrdinatograph. The standard planes of 
the skull and the value of Cartesian Geometry to 
the craniologist with some illustrations of the new 
method, Hionte/rirn , To, 217-53, 1933). 

In the geometrical study of curves by Cartesian 
Co-ordinates the determination of three reference 
planes perpendicular to each other is needed first of 
all. Then the coordinates of any point on the 
curve with reference to these planes are sought. 

Karl Pearson in his eoordinatographic studies 
has tried to find out after much trial three such 
standard planes of reference. The Frankfurt Hori- 
zontal plane which had been hitherto accepted with 
regard to the other two perpendicular planes as the 
standard was not found to he adequate for the 
purpose. I le has taken the First Standard Plane as 
the plain' of m/xiniuiu symmetry, the Second Stan- 
dard Plane as the horizontal plane, and the Third 
Standard Plane as the transverse vertical plane. 

The mid-sagittal plane is drawn iu five different 
ways : — 

(1) the plane of maximum symmetry as the 
standard mid-sagittal plane, ; 

(2) plane perpendicular to the auricular axis at 
mean elevation of mid-sagittal points ; 

(3) plane perpendicular to auricular axis through 
mid-porion : 

(4) usual mid-sagittal plane or plane through 
Nasion, Bregma and Lambda as is generally 
taken in Biometric laboratory ; 
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(5) plane through Nasion, Tnion and Basion. 

This is Martini mid-sagittal plane*. 

Frassetto with his unsurpassable insight in the* 
study of tin* morphology of human crania thus points 
out, M The comparison of fossil crania with modern 
skulls shows the enormous progress both morpho- 
logical and functional that has been made in the 
encephalic extremity of our body. Ontogenesis in 
its turn shows us the; important part played by the 
head, the head which since the first part of its 
intra-uterine life as well as after birth up to the 
first or second childhood strikes us by its great 
development, the infant being nothing but a cranium 
and a trunk... In the course of the development of 
the individual the human skull is subjected to numer- 
ous modifications. The three principal modifications 
arc of structure, size, and form which are mutually 
interdependent or independent. Not only the form 
of the skull as a whole is to be taken into considera- 
tion, but also the bones, frontal, parietal and occipital, 
which during tin* three principal individual stages of 
development, foetal, infantile, and adult, combine to 
give it its particular shape. During the foetal stage 
the skull viewed from above is of a pentagonoid 
contour more or less straight nr large in size, in the 
infantile stage the skull approximates more to an 
ovoid type and in the adult phase it resembles a 
spheroid or an ellipsoid. (In the differentiation of 
the forms of the foetal, infantile, and adult types, the 
parietal plays the most important: part (Fuhio Fras- 
setto : Los Formes nomalos du (Vane htnnnin, lour 
genese ct lciir classification. Unit, dv In Snr.dc Morph. 
p. 7, 38 & 44, 19*29). When these bones of the 
cranian vault have a harmonic development they 
thus result in several harmonic, forms of skulls in 
the two main biotypes, the Kurafriean and the 
Kurasiatie [Ibid p. 39). 

In studying the phylogenetic evolution of man 
the importance of these cranial bones is well realized. 
Comparing the primate groups and men wo find that 
the growth and perfect inning of binocular vision 
through earlier phases of conjugate vision and co- 
ordinate movement of the eyes has been manifest in 
the bulging out and fullness of the occipital and 
frontal bones, and the similar development of the 
parietal bones has gone hand in hand with the 


development- of the auditory senses, music, phonation, 
and vocal speech. It is the visual and the auditory 
areas in the brain that have been in the vanguard of 
progress in the primate evolution and this has left its 
impress in the fronto-occipital and parietal regions. 
In his excellent survey of the evolution of the human 
head Piveleau, talking of the evolution of the 
sense organs, says, ‘The centre of coordination of 
the movement- of the eyes is found in the pre-frontal 
region. It is not found in the Macroscelides and 
slightly developed amongst the Tupaia ; it is found 
much more developed in Tarsius and the monkeys, 
and its maximum expansion is to bo found in man... 
haoh retina is projected in some way on the occipi- 
tal lobe of the other cerebral hemisphere — this also 
determines a visual field. If we consider a scries of 
insect ivorcs and primates in features which lead to 
man wo find that- tin’s visual held is at (he beginning 
very much restricted, but is expanding, gradually 
culminating in the occupation of a great part- of the 
cerebral cortex, very slight in the Macroscelides but 
much more developed in the arboreal insoctivore 
Tupaia, having a much more extended area in 
Tarsius, still more extended in tin* monkeys and 
attaining its greatest development, in man... So also 
as tin* visual function has played an essential part in 
human evolution, the auditive function is of the 
greatest, importance in his social life. It is only 
amongst the animals with well developed auditive 
organ that speech could appear and in a certain 
sense the history of audition is mixed up with that 
of phnnntion”. (Piveteau — 1/ histoire de la tete 
hiimaiuc — // Anthropotoyir If p. 113-5, 1931). 

So in the skull series the nature of the curve or 
the trend of growth of the frontal and occipital as 
also of the parietal bones may be mathematically 
studied. It does not matter if the curves be 
known or unknown or only some portion of the 
curves be known, irrespective of the nature of 
the skull. 

The fundamental aspect of the growth of these 
curves moulds the structure of these skulls. They 
are then parts of the solid figure of the skulls. The 
eranioseopie technique is very helpful in the study 
of the possible modes of variation of the skull. 
Martin has well remarked, “A series of traits in the 
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structure 1 of (ho skull which is not very little ascer- 
tainable through crauiomotoric method can be known 
with more or less precision by the simple method 
of eranioseopy whereby other characteristics are 
also brought, out.” (Martin, Lthrhuch tier Anthro - 
pologie , 2 p. The l(i primary forms or 

varieties which Sergi determined in 1893 were later 
on, following new and accurate observations, reduced 
to 9 as follows : — (1) Ellipsoid — a cranium in which 
the norma vertiealis presents an elliptical contour 
and it may be inscribed in a parallelogram, it has 
much regularity ami maximum breadth in tin* middle, 
the parietal bosses are feebly impressed and the 
occiput is rounded ; (2) Pentagonoid — -the skull 
may be inscribed in a pentagon, the sides arc unequal 
but symmetrical, contour rounded, occiput protuber- 
ant, parietal bosses distinct; (3) Rhomboid -which has 
a small frontal region relative to the broad parie- 
tal and a distinct vertical height ; (4) Ovoid — with a 
flattened frontal and occipital regions and widened 
parietals ; (5) Peloid ; 0>) Ouboid ; (7) Sphenoid 
with a wide parietal narrowing to a frontal in the 
shape of a wedge ; (S) Spheroid —the curve in each 
part of the cranium, that of the frontal, parietal, 
paricto-oeeipital and basal part of the occipital also 
has a tendency to assume a spherical shape though 
a perfect spheroid is not easy to find ; and (9) 
Platycephalus— referring exclusively to the vault age 
of the* skull. These. 9 prinicipnl varieties were Inter 
on reduced to », the Pentagonoid, Ovoid and Ellipsoid 
repressing the three principal varieties of the 
Eurafrican group, and the Sphenoid and the Spheroid 
representing the two principal forms of the Enrasia- 
tic group. (Krassetto, Le\ioni <li Anthmpolofjia 2 
part 1 p. 294-7, 303). Krassetto has proposed 
a new classification subdivided into three each. His 
classification is extremely valuable from the stand- 
point of growth of the throe bones, frontal, parietal 
and occipital . . .“If the three bones have the foetal 
conformation the. result will be two pentagonoid 
forms, one relatively straight (stenopentagonoid) of 
Eurafrican type and one relatively largo (eurypen- 
tagonoid) of Eurasiatie type. If the three bones 
have an adult conformation it will result for the 
first into an Ovoid and for the second into a 
Sphenoid. If finally these three bones have the. adult 
conformation it results in an ellipsoid for the Eura- 
frican type and a Spheroid for the Eurasiatie type.” 


(Krassetto, Les Formes normales etc. p. 3(5). Martin 
has criticized the cranioscopic method for ignoring the 
biological points in the skull and laying almost the 
sole emphasis on the norma vertiealis. It is also 
possible that its overemphasis on the two biotypes, 
Eurafrican and Eurasiatie, may be called into ques- 
tion. On the other hand its clear enunciation and 
appreciation of the factors predominant in ontoge- 
netic evolution and its concept of harmonic forms 
resulting from the harmonic growth of the three 
cranial portions covering the respective bones most 
concerned in human evolution shows its strongest 
biological value. \Ve also clearly realize the 
tendency of the modern human skulls to assume a 
more or less ellipsoid or ellipsn-sphernid forms start- 
ing from a foetal snnllcr or larger pentagonoid 
shapes. In the march of human biotypos from the 
prehistoric times to the present day one discerns 
the longitudinal and vertical expansions and d is har- 
monic contours in the front o-oeeipital and the 
parietal regions leading to the* establishment of 
comparatively stabler bioharmonic types. 

The change in the formation of types of skulls 
from primates to man, whatever may be the line of 
descent of them, is the vital point, the march of 
which in the line is a right impetus to all growing 
mathematicians to expound principles, hypotheses 
and equations to work with. In the* case of biologi- 
cal development in the line of descent of human 
biotypes the mutual correlations of the separate 
bones of the same skull bear some relations with 
the corresponding mutuaf correlations of tin; bones 
of the skull ol the next in descent amongst the 
biotypes. The line of descent of tin* biotypes traced 
out by change-point in the formation of types of 
different grades of skulls might well hit upon some 
mathematical line or curve 1 . The analytical study 
of the line or curve might as well explain what 
would be the final bioharmoiiical type of the series 
in the descent. 

The study of tin 1 contours of the skull, the 
separate* study of each bone of the skull and the? 
skull itself and the study of the nature of the surface 
or surfaces that each bone and the skull itself re- 
presents, as well as of the solid figure or figures from 
the? above nature of the surface or surfaces and 
of the skull, is a good subject matter of analytical 
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geometry and of differential geometry. The study 
might give some clue to the right descent of the 
biotypcs. The mathematical representations of the 
change in the surface nature of the fronto-parietal 
and occipital bones of the fossil and modern skulls 
and the biological functions that correspond to the 
line of descent of the biotypes from the mathemati- 
cal relationships thus arrived at form the object 
of mathematical investigation in the subject. So 
in the skull series the nature of the line of growth 
or the trend of growth of the frontal, parietal and 
occipital bones is to be studied. The equation or 
equations of trilinear coordinates thus obtained would 
show the nature and line of descent of the biotypes. 

The equations to three planes of reference by 
the help of coordinate geometry might be put well. 
The intercepts made by each of the planes on the 
three axes are to be stated clearly. The lino joining 
any two points on the skull or on any one of the 
three bones of the skull might thus well be 
attained. 

The equation involving any or more of the coor- 
dinates of the variable change-point or the locus 


of it represents a surface, or a system of surfaces, that 
corresponds, or correspond, to a definite bone or 
bones of the skull. 

1 he use of the parametric system (curvilinear 
coordinates) originated with by is a right opera- 
tion of the geometrical analysis of the above surface 
or the surfaces. 

J he ( 'artesian form of any surface is given as 
h (.r, //, \) 0 where .r, y and •. are the eo-ordi- 

nats of any point of tin* surface. 

llw* change in tin* function of vision and change 
of the surface of frontal and occipital lobes may be 
due to their being souk* function of parameters 
p and q. 

Then after an appropriate adjustment, of curvili- 
near coordinates whose arc-element (originally 
studied by IJoville) may be amenable to the symbo- 
lic form ds 2 - (p - q) (r 2 dp 2 + s' 2 dq 2 ) where 
p and q are exclusive functions of p and q, s those 
of q. 

Or it might be some other form or forms as the 
ease may be. 
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Obituary 


Lt-Col. H. W. Ficton 

The* incelical world li;is been poorer by the* loss 
of Lt-Col. II. W. Acton whose death was recently 
announced. lie entered the Indian Medical Service 
in 1 007, being placed first in the competitive 
Entrance Examination. In I DIO he was posted to 
the Pasteur Institute of India at Kasauli as Assis- 
tant Director. Hero as a result of two years 
combined investigations, he and Col. Harvey, the 
then Director of the Institute 1 , found out a sale, 
efficient and reliable carboli/ed vaccine for antirabie 
treatment, the present, day safety and efficacy of 
which is in no small measure duo to the work of 
these two officers. In 1012 when Col. Harvey was 
transferred to the Central Research Institute, Kasauli, 
as its Director, Lt-Col. Acton became Director of 
the Pasteur Institute and during the next three 
years he, together with Col. Knowles, made an 
intensive* study on snake bite*. Those investigations 
led to the publication of a large memoir on the* 
subject which forms even to-day one of the out- 
standing contributions to our knowledge* of it. In 
If) IS on his return to India from Me*sopntamiu where 
he had gone* on military servin' in 10 Hi, lu* was 
posted to the> malarial convalescent doped at Dagshai. 
Here*. Ceil. Acton and his colleagues carried out 
valuable research work showing that the other 
alkaloids in Cinchona bark were as elleetive as 
quinine in the* treatment ed malaria. In Fe bruary, 
102J he* joined the 1 Calcutta School ed Tropical 
Medicine as Professor ed’ Pathology, Bacteriology 
and Helminthology, and became* also its Director 
in duly, 102S. The*, work he earned on here e>n 
epidemic dropsy still constitutes a very important, 
contribution to the* study of that disease. He also 
made a special study of tre>pie*al skin diseases for 
which he* gathered together a wealth of material. 
In recognition ed his valuable services lie* received 
the award of the* I. E. in January, 10.‘H. Col. 
Acton unfortunately became seriously ill in 1033 
and went to England on leave. He* was a source of 


inspiration and encouragement to his students and 
colleagues, and lent lustre and brilliance to his 
predessiem. Ry his death the medical world in 
general and the* Indian Medical Scie*uce in particular 
have* hist a valuable* worker. 

Dr. Bruehl 

Dr. Rriihl whose death was recently announe'cel 
was connected with the Calcutta Cnivcrsity in 
various capacities few more than 28 years. He came; 
to Calcutta from Rajsliahi where he had scm*d as 
the* Professor ed Rotanv in the* Government College, 
and was the* Professor of Physics in the Civil 
Engineering College, Sibpore. He* alsei ae*te*d for 
sometime as the Principal ed that College. Dr. Rriihl 
was a Fe llow of the Calcutta Cnivcrsity from 1001 
te> 1020 auel was a member ed the Faculties ed’ Science* 
ami Engineering and sometime I)e*an of the* Faculty 
of Engineering and President of the Hoard of Stuelie*s 
in Engineering, lie served as the Registrar of the* 
Calcutta Cnivcrsity from 1013 to 1017. The author 
e»f a number of papers on Rotany and Physics, Dr. 
Rriihl was appointed in 1018, the Professor e if Rotanv 
of the* Calcutta Cnivcrsity, which post lie held till 
his retirement in 1028. 

Mr. H. Cooper 

We are* ve*ry se»rry te> learn the untimely de*ath 
of Mr. II. Cooper, Works Manager and Diivrlor ed 
Messrs. Smith Stanistrcet and Ce>. Ltd., manufac- 
turing and wholesale chemists ed Calcutta. Prior to 
his arrival in India, Mr. Cooper was the* Research 
Chemist of Messrs. Burrowghs, Wellcome Co. 
Lemdem, and since coming to India in 1010 he* hail 
been cle>sely associated with the principal activities 
of the chemical and pharmaceutical trade* of the* 
country. He was the Vice-President of the Institu- 
tion of Chemists (India) and the President of the 
Bengal Pharmaceutical Association at the time* 
of his death. 
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Grants for Agricultural Research. 

More than Rs. 1 a, 00, 000 have been sanctioned to 
be spent during the next five years at various centres 
in India by the Governing Body of the Imperial 
Council of Agricultural Research for research work. 

Among the commodities to benefit are sugar, oil- 
seeds, wheat and dairy products. 'Flic industries 
favoured are poultry and goat and sheep breeding. 

The schemes sanctioned are : — 

A scheme of investigations on the various diseases 
of plants in the Bombay Presidency at a cost of 

Rs. so, m. 

A proposal for the continuance of the statistical 
section of the Imperial Council for five years from 
December 1, 1035. 

A scheme of work on insect pests of sugarcane put 
up by the Director, Imperial Institute of Agricultural 
Research for a grant of Rs. 1,19,300 spread over a 
period of five years. 

Proposal for continuation of the karnal Sugar- 
cane, sub-station. 

A scheme from the Government of the United 
Provinces for a grant of Rs. 0,024 spread over five 
years for tin* continuance of the study of sugarcane 
seedlings at Sahajahanpur. 

A scheme from the Government of Bengal for a 
grant of Rs. 11,800 spread over five years for the 
continuance of the Sugarcane testing station at Dacca. 

A scheme of the Government of Baroda for a 
grant of Rs. 20,000 spread over live years for an in 
vestigalion of suitable types of canes for Gujcrat. 

A proposal for a Bureau of sugar standards under 
the Sugar Technologist. (It was said that the work 
might be done at Cawnpore at the Harcourt Butler 
Technological Institute until the Sugar Technologist 
lakes it over when the new central sugar research 
institute was started at Cawnpore. 

A scheme of the Government of Bombay for a 
grant of Rs. 1,22,310 spread over a period of ten 


years for research in goat breeding in the Bombay 
Presidency. 

A scheme of Mr. J. J. de Valois of the Agricul- 
tural Institute, Katpadi, for research on goat breeding 
at a cost not exceeding Rs. 81,172 (Rs. 5,480 non- 
recurring and Rs. 78,092 recurring) spread over a 
period of ten years. 

A scheme of the Government of the Punjab for a 
grant of Rs. 42,820 spread over a period of ten years 
for investigation of indigenous sheep breeding, 

A scheme of the Government of the Central Pro- 
vinces for a grant of Rs. 01,400 spread over a period 
of five years for research on oilseeds in the Central 
Provinces. A grant of Rs. 52,280 only was 
sanctioned. 

A scheme from the Government of Bengal for a 
grant of Rs. 03,080 spread over a period of five years 
for research on the linseed crop by the Department 
of Agriculture, Bengal. A grant of Its. 20,880 only 
was sanctioned. 

A scheme of Agricultural Institute associated with 
the Allahabad University, Allahabad, for grant of 
Rs. 37,81-7 spread over five years for a detailed study 
by Dr. Burch H. Schneider of the nutritive values 
of the proteins of the principal nitrogenous food crops 
grown and consumed in India. 

A scheme of the Government of Bihar and Orissa 
on the feeding of minerals to cattle in Bihar and 
Orissa at a cost of Rs. 73,510 spread over a period of 
five years. 

A scheme from the Government of the United 
Provinces for a grant of Rs. 1,30,700 spread over 
five years for a scheme of practical research into the 
feeding of cattle at the. departmental farms. 

A scheme for a central tobacco research sub-station 
at Guntur in the Madras Presidency. 

A scheme from the Government of the Punjab for 
a grant of Rs. 25,800 spread over a period of five 
years for research in the improvement of poultry for 
table purposes in Northern India. 
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It was explained by Mr. Ware (Officiating Animal 
Husbandry Expert) that the proposed central poultry 
institute would deal with the fundamental problems 
of disease 1 , nutrition and genetics, and also carry out 
industrial research, but that other work would be left 
to the provinces. 

A scheme from the Punjab Government for a 
grant of Us. 6,200 for the year 1936-37 for the con- 
tinuance of the locust research scheme for the study 
of the biology and bionomics of the locust conducted 
at Lyallpur. 

A scheme from the Government of the Central 
Provinces for a grant of Rs. 36,500 spread over a 
period of five years for research work on pan culti- 
vation. 

A scheme from the Government of the Punjab 
for a grant of Rs. 2,000 towards the cost of training 
of an assistant of the Agriculture Department, 
Punjab, in agriculture in America and other countries. 

A scheme from the Government of Bengal for a 
grant of Rs. 5,000 spread over a period of five years 
for a scheme for investigation into the method of 
extraction of flax fibre. 

A scheme from the Government of Bombay for a 
grant of Rs. 6,000 spread over three years for a 
scheme of investigations of problems of sunn hemp 
cultivation. A grant of Rs. 3,360 only was sanctioned. 

Grants for Rural Development 

Sir James Grigg, Finance Member, laid on the 
table of the Legislative Assembly recently, in reply to 
a question by Mr. B. K. Das, a statement showing 
how the Government of India grant for rural deve- 
lopment in 1935-36 was to be spent. 

The statement recalls that the money was to be 
spent on schemes approved by the Government of 
India which would improve the economic position and 
was meant to cover measures designed to improve the 
actual monetary income of the people as well as those 
designed to improve their health and education. The 
schemes were of course to be over and above the 
ordinary activities of the Provincial Governments. 

Rs. 92 V 2 lakhs had been allotted (as follows) and 
Rs. 51/2 lakhs had been kept in reserve : — 


Madras Rs. 14 lakhs; Bombay Rs. 7 lakhs; 
Bengal Rs. 16 lakhs; the U. P. Rs. 15 lakhs; the 
Punjab Rs. 8.5 lakhs; Burma Rs. 5 lakhs; Bihar and 
Orissa Rs. 12.5 lakhs; the C. P. Rs. 5 lakhs; the 
N.-W. F. P. Rs. 3 lakhs; Assam Rs. 5 lakhs; and 
Delhi, Ajmer-Merwara and Coorg Rs. Yl lakh each. 

Immediately the demand was passed by the Legis- 
lative Assembly, the local Governments were asked 
to submit schemes. 

'Pile scope for initiative and experiment in rural 
reconstruction was of course vast, but the Government 
of India had decided to give the lead to the Local 
Government by indicating certain categories which, 
in their view covered most of the pressing needs of 
village life and offered the most practical benefit. 
These categories arc as follows : — 

1. Sanitary measures, e.g. (a) anti-malarial 
schemes, (b) village water supply, including well 
boring and (c) village sanitation, including drainage; 

2. Consolidation of holdings; 

3. Village roads; 

4. Discretionary grants to District Officers in 
order to enable them to promote or assist minor local 
works of improvement. 

The Local Governments were told that the Go- 
vernment of India would accept without question 
schemes falling under these heads. 

Details for the spending of the Rs. 16 lakhs grant 
to Bengal are as follows : — 

The establishment of seed, paddy and crop demon- 
stration centres Rs. 1,09,000; for improvement of 
cattle and fodder crops Rs. 1,75,000; for the improve- 
ment of poultry Rs. 500; for propaganda in districts 
through loud speakers and gramaphones Rs. 20,000; 
for wireless transmission in Midnapore district 
Rs. 82,000; improved marketing of jute and paddy 
Rs. 5,000; coir spinning and weaving Rs. 40,700; 
Union Board dispensaries and improvement of water 
supply Rs. 3,50,000; attachment of agricultural farms, 
etc. to secondary schools and the provision of play- 
grounds and village halls Rs. 1,800; Boy Scouts, Girl 
Guides and bratackari Rs. 20,000 ; minor drainage and 
flushing schemes Rs. 3,30,000; Chittagong Hill Tracts 
Rs. 25,000; discretionary grants to Commissioners and 
District Officers Rs. 2,17,000; — total Rs. 16 lakhs. 
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Flood Relief Measures 

A statement on the recent floods in the Hurd wan 
division and the relief measures undertaken by 
the Government and various non-official bodies was 
made by the Hon. Sir B. L. Mitter in the Bengal 
Legislative Council. After giving a description of 
how the flood arrived, and mentioning the various 
parts of the country which suffered most, he gave 
an account of the organization of relief work both 
official and non-official. 

“ On August 17 the Hon. Member- in-charge of 
the Local Self Government Department, visited 
Burdwan and attended a conference of leading officials 
and non-officials at the Burdwan Raj Palace presided 
over by the Maharajadhiraja Bahadur. 

“ A strong relief committee was formed and the 
Revenue Chamber assured the conference that the 
Government would do all that was possible to relieve 
distress caused by the flood. Several non-official 
agencies were already at work and the Collector and 
the District Board had already been distributing 
gratuitous relief. 

It was decided at the conference that all relief 
measures should be co-ordinated to avoid overlapping 
and consequent waste. 

“ The extent of the damage is not fully known 
yet, but in the. flooded area a large number of kutcha 
houses have collapsed. The only ascertained loss of 
life due to the flood is the case of a girl in the Galsi 
circle who was killed by the collapse of a house. 
Several deaths from cholera have subsequently been 
reported but details arc lacking. About 200 heads of 
cattle are reported to have been drowned but the 
number may be larger. 

“ The area mainly affected north of the Doinodar 
lies in the Galsi and Burdwan circles, and here two 
non-official organizations have been distributing relief 
from the very outset. South of the river, where 
transport is difficult, seven official relief centres have 
already been opened, and a few non-official relief 
parties are also at work. 

“ The Commissioner has already posted to 
Burdwan four additional officers on relief work and 
three more officers have been deputed by the Govern- 
ment. Three Settlement Kanungos, with experience 
of flood relief work, have also been deputed. 

15 


" The District Board has decided to take ade- 
quate measures for relief. The Government have 
already placed at the disposal of the Collector a sum 
of Its. 15, 000 1 for gratuitous relief. Instructions 
have been issued that out of this amount Its. 5,000|- 
should be distributed to assist the people in rebuilding 
their houses. 

“ 'Pile Commissioner lias visited Burdwan several 
times and is in close touch with the situation and the 
Collector and other officers are touring the affected 
areas. Kvery effort is being made to re-transplant 
the areas with paddy where the crop has been damag- 
ed by flood by obtaining seedlings from elsewhere. 

Five doctors and six sanitary inspectors have 
been sent out with 21 pounds of cholera mixture, 

1 15,000 influenza tablets, HO pounds of quinine tablets, 
(iO hundred-weights of bleaching powder and 10,000 
doses of anti-cholera vaccine. The District Board is 
also distributing medical relief in the affected areas.” 

Floods in Bihar 

Making a statement in the Bihar and Orissa 
Legislative Council on the agricultural situation in 
the province arising out of the lateness of the mon- 
soon and the floods in August, the Hon. Mr. J. A. 
Hubback said : — The most serious floods occurred in 
the Gaya and the Patna districts. The Punpun, 
with its tributaries, the Morhur and the Dardlia, 
came up in flood during the second week of August. 

The greatest damage to crops was in and around 
tile Jciianabad subdivision of the Gaya district, where 
the bhadai crop was very seriously damaged. Dam- 
age is also reported in the southern thanas of the 
Sadar subdivision of Patna and in an area round 
Fatwa in the Barh sub-division. In the Bihar sub- 
division too some damage to bhadai crop has been 
caused by the flood. 

Another effect of this flood was to suspend rail- 
way traffic on the Grand Chord line for about two 
days owing to fears for the safety of two bridges in 
the neighbourhood of Palinerganj. Traffic was for 
the time diverted through Patna. A bridge at Akbar- 
pur at the southern extremity of the Dehri-Rohtas 
Light. Railway was carried away by timber floating 
down the stream it crosses. Considerable damage 
has been done to communications in the eastern part 
of Patna district. The Fatwa-Islampur Light Rail- 
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way lias lost a bridge while the Bihar-Bakhtiarpur 
road has been breached in several places and the new 
Ranchi Road cut a little south of Bihar Shariff and 
again between Nawadah and Rajauli and between 
Rajauli and Dabaur. The District Board road be- 
tween Bakhtiarpur and Patna City also suffered some 
damage. 

An alarming feature of the flood was a threat to 
Patna City itself. An iron shutter in a culvert near 
Gulzarbagh station was carried away at night. 
Thanks to the efforts of the Public Works staff and 
the District Board staff, the opening was, however, 
closed quickly and no serious damage was done to 
Patna City. 'Flic re-opening of the dead river Pan- 
chanc caused some flood in Bihar Shariff. 

No loss of life was caused by this flood anywhere 
and the district staff, both in Patna and Gaya, ably 
assisted by the District Board staff, supplied imme- 
diate relief to those who required it. Government 
have sanctioned Rs. 5,000 for the relief of distress in 
the flood affected areas in these two districts. 

It is too early to anticipate the final state of the 
main paddy crop in any part of the province. But 
it can be said that the rain came in time to permit 
transplantation in most parts and where it was too 
late, the Agricultural Depart ment has been taking 
steps to provide seed for a quick ripening broadcast 
variety of paddy, especially in the Gaya district. If 
the rains continue to be satisfactory up to and through 
the Hatia Nakshatra, there is no reason to expect any 
serious shortage in the paddy crop in any part of 
the province. 'File sugarcane is reported to be in 
good condition in practically all parts of Bihar. 

Locust Pestilence 

A recent press report says that according to an 
expert connected with locust research work at 
Karachi, India is threatened with another locust cycle. 
Since July 12, it has been discovered that sudden 
incursion of locusts has taken place from outside at 
Gwadar, Pansi, Khairpur State, Jaisalmer and parts 
of Bikaner areas. Reports from West Sind show 
that a fairly good number of locusts are scattered 
over a wide area from Johi to Shahdakot. They 
seem to be present all over the Thar area. A few 


hoppers have also been noticed. At present locusts 
are too thinly scattered to admit of general control. 

Locust research in India really began only about 
four years ago. The severe pestilence between the 
years 1 02(5 and 1931 forced the attention of the 
Government and the public towards this serious 
problem and led to the formation of the Central 
Locust Bureau of the Imperial Council of Agricul- 
tural Research on the recommendation of its advisory 
board. This Bureau began to function in February 
1930. As a result of research during the last four 
years both in the laboratories and in the fields, much 
knowledge has been acquired which will be invaluable 
in combating any locust cycle in future. In the 
past., India has suffered from locust cycles during 
1 809-81, 1889-1907, 1912-19, 1926-31. 

Tropical Diseases 

Id. Col. R. N. Chopra the officiating Director of 
the Calcutta School of Tropical Medicine gives an 
account of the various investigations in tropical 
diseases carried out at the School in the annual report 
which has recently been published. 

The chief subject under enquiry was cholera, 
which was carried out in co-operation with the 
All India Institute of Hygiene and the Central 
Research Institute, Kasatili — all working under a 
Central Committee under the Indian Research Fund 
Association. The value of cholera bacteriophage in 
the treatment of the disease was investigated at the 
Campbell Hospital, but further work is necessary to 
come to any final conclusion. 

In the study of cholera carriers it is of the utmost 
importance to determine once for all the relationship 
between the true cholera vibrio which agglutinates 
with the anti-cholera scrum, and the very widespread 
cholera- like vibrios which abound in the natural 
water supplies of Bengal, but which do not aggluti- 
nate with the sjHH*ifie scrum. These non-agglutinable 
vibrios come into very great prominence during the 
decline of cholera epidemic and they may constitute 
a “ carry-over ” form of the vibrio, capable under 
suitable climatic conditions of # initiating a new 
epidemic. 

An inquiry into the cause and nature of hill 
diarrhoea was financed by the Endowment Fund, 
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and carried out at Darjeeling. The con- 
clusions arrived at were that it is not a separate 
disease and was caused by the usual causes such as 
the extremely insanitary conditions under which food 
is sold in the crowded bazars of the hill stations. 

The malaria transmission inquiry was continued 
to secure further data on the limits of the atmospheric 
temperature and humidity under which Anopheles 
Sle-phensi transmits malaria. 

The kala-azar enquiry was continued on the 
bionomics of the transmitting sandfly and the best 
method of controlling it. Fight against adult insects 
has been found to be more successful than the anti- 
larval measures. The breeding grounds of the sandfly 
vary with the season. Their chief natural enemies 
are spiders and lizards. The problems of dermal 
leishmaniasis -a disease extremely prevalent in 
Calcutta and intimately connected with kala-azar were 
further studied. Elsewhere in this issue we publish 
a communication from Dr. P. N. Branihachari on 
this subject. A good deal of scientific work was 
done in the department of skin diseases. The attend- 
ance in the skin outpatient clinic for the year was 
21,780, though the department is open only two days 
a week. The treatment of leprosy with leprolin is 
being studied in the leprosy department, and also the 
value of the leprolin test in assessing the susceptibility 
of the patient. Attempts are also being made to cul- 
tivate the germ of leprosy in tissue cultures. 

Pasteur Institute section has been completely 
decentralized, and 4.817 complete treatments were 
sent out during the year to the various treatment 
centres of the province. The hydrophobia rates 
after treatment are. for jackal bite 1.56 per cent 
and for dog bite 0.88 per cent. Epidemic dropsy was 
closely studied. The Indian Research Fund Associa- 
tion made, a further grant towards its study. A germ 
has been isolated which agglutinates against the 
patient’s sera and the possibility of a protective 
vaccine and a serum for treatment lies ahead. 

Besides the main lines of investigations mentioned 
above, scientific works in various other directions 
were also undertaken. Among these may be men- 
tioned the studies on meningitis, larva eating fish, 
•udigenous drugs, hookworm infection, ana?mia and 
respiratory diseases in tea plantations of Assam etc. 


The School is primarily a postgraduate institution, 
and during the year under review” 75 doctors received 
special training in tropical diseases and 80 candidates 
were trained for the diploma of public health. The 
hulk of the expenditure on the School and on the up- 
keep of the hospital is borne by the Bengal Govern- 
ment, though it receives valuable helps from outside. 
The Rockefeller Foundation awarded tw r o new” re- 
search fellowships to members of the staff and ex- 
tended the fellowship of a third for one year. The 
Indian Research Fund Association financed in part or 
wholly 11 inquiries at the School on cholera, kala- 
azar, leprosy etc. It also paid for two professorships 
at the School. The Endowment Fund of the School 
which is susidized by the great commercial organiza- 
tions of India, and specially the Indian tea, jute 
mills, mining associations and Indian Railways, fin- 
anced eight enquiries. Health propaganda work was 
undertaken under a grant from the Calcutta 
Corporation. 

Retirement of Lt.-Col. A. D. Stewart 

Lt.-Col. A. I). Stewart, C.I.E., M.B., D.P.H., 
D.T.M. & H., F.R.C.S.E., Director, All-India Ins- 
titute of Public Health and Hygiene, Calcutta, whose 
retirement was recently announced, entered the Indian 
Medical Service in 1.00(3, having qualified from Kdin- 
burgli University in the same year. He saw much 
active service during the Great War, and afterwards 
from 1019-1921 served as the Medical Officer of 
Health, New Delhi. In 1921 he came to Bengal and 
served in turn as Director of the Bengal Public 
Health Laboratories, Director of Public Health, 
Bengal, and Professor of Hygiene at the Calcutta 
School of Tropical Medicine. In 192(3-1928 he w'as 
appointed Principal of the Calcutta Medical College, 
and had a very strenuous time in reorganizing that 
institution and putting it on a sound basis. . 

In 1929 the scheme for an all-India Institute of 
Hygiene and Public Health matured, and the construc- 
tion of the building and its equipment were under- 
taken by the Rockefeller Foundation at a capital cost 
of Rs. 1G lakhs. Lt.-Col Stewart w r as selected as 
Director-Designate of the Institute in 1929, and in 
1932 became its first Director. 

For twelve years lie has been a Fellow of the 
Calcutta University, and served for a long time the 
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State Medical Faculty of Bengal, tlie Bengal Council 
of Medieal Registration &c. He is a Foundation 
Fellow of the National Institute of Sciences of India, 
and a member of its Committee on Physiology. 

Lt.-Col. Stewart lias published many papers on 
public health and medieal research subjects in the 
Indian Medical Gazelle and the Indian Journal of 
Medical Research . He was the author of manuals on 
tropical hygiene and public health laboratory practice. 
He received the C.I.F<. in 1934 in recognition of his 
valuable services to India. 

Lt.-Col. Stewart retires from India to take up the 
appointment of Superintendent of the Royal Infir- 
mary at Edinburgh. 

An Earthquake Commission for India 

It is reported in the daily press that the Govern- 
ment of India is contemplating the appointment of 
an Earthquake Commission as suggested in Science 
and Ci’i.TruE of July, 1935. The country will cer- 
tainly welcome the appointment of such a commission, 
provided the co-operation of the intellectuals of the 
country who can organize ami suggest scientific mea- 
sures is secured. The Quetta Earth quake caused 
the Government a loss of six crores of rupees. No- 
body knows what has been the loss to the public. 
The Bihar Earth-quake of 1934 caused damage to 
property amounting to tens of crores. If a small 
portion of the amount which has been subscribed to 
the funds opened by H. E. the Viceroy and other 
public bodies for the two earth-quakes is diverted 
to the founding of an Earth -quake Research Institute, 
much useful research work which will ultimately lead 
to scientific knowledge of great use to the public 
may be anticipated. We appeal to H. K. the Viceroy 
for giving serious attention to the suggestion for the 
establishment of a Earth-quake Research Commission, 
with a Central Research Institute, and with the co- 
operation of scientific observers throughout the whole 
of the earth-quake belt. 

In this connection we would like to draw the 
attention of our readers to an article on the Quetta 
Earthquake by Mr. W. 1). West of the Geological 
Survey of India, appearing elsewhere in this issue, 
where the problem of earthquake research in India 
has been briefly discussed. Mr. West is the secretary 
of the sub-committee which has recently been appoint- 
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ed by the National Institute of Sciences to advise it 
on the seismological questions. 

Alcohol as Motor Fuel 

[The following letter from I)r. N. G. Chatter ji 
of the Harcourt Butler Technical Institute, Cawnpore 
appeared in the Leader of 13-9-35. We reproduce 
the letter here as the subject is of great scientific and 
public interest.] 

— In the Leader of Sept. 8, there appeared an 
article on ‘The problem of profitable utilization of 
molasses’, by Mr. Ram G. Shahani, of the department 
of Applied Chemistry, Benares Hindu University, in 
which the writer took great pains to show that the 
only solution to this problem lies in the manufacture 
of acetic acid. I have nothing to say cither for or 
against this acetic acid manufacture in which quite 
a number of our university men seem to have become 
suddenly very much interested, especially after a 
favourable reference to it by the Imperial Council of 
Agricultural Research. The manufacture of acetic 
acid from alcohol is now a very common and standar- 
dized practice in every country in Europe, and alcohol 
for this purpose is issued to the industry at a low 
rate of duty after denaturing with acetic acid bccteria. 

The point however, to which I want to draw the 
attention of all, is the serious misrepresentation of 
facts regarding power alcoh.d, contained in the article 
in question, obviously due to want of recent know- 
ledge on the subject by the writer. The figures re- 
garding the cost of manufacture of power alcohol 
as quoted bv the writer, arc now acknowledged to be 
too high, for at that time first hand knowledge of the 
industry was not available in the country — a defi 
eiency which, thanks to the foresight of U. I*. 
Government, no longer exists. An expert committee 
was appointed by the local Government in June 1935, 
to examine thoroughly the cost of manufacture of 
power alcohol in U. P. This committee had also the 
opportunity to consult a French expert with the latest 
experience of creeling and working a distillery in 
India, and has come to the conclusion that with 
molasses at 5 annas per inaund delivered at the dis- 
tillery the cost of manufacture of denatured power 
alcohol in a moderate size plant would not be moM 
than 6 annas per gallon. There is not much chance 
of the price of molasses going above 4 annas per 
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maund in the sugar factory areas, even if power 
alcohol becomes an established industry in the pro- 
vince. Incidentally it may be mentioned that the 
much advertised and long awaited molasses exporting 
concern has been reported to have offered a rate of 
*j annas per maund for the purchase of molasses in 
(lie eastern districts of the United Provinces. 

It has now been established beyond doubt that 
if the industry comes under one organization for the 
whole of U.P., power alcohol may be made available 
in the province at the same price as petrol and with- 
out any preferential treatment meted out to it. So 
far as U. P. is concerned the development of the 
power alcohol industry certainly does not depend up- 
on the ‘charity’ of Government to reduce the excise 
duly and enforce the petrol concerns to mix alcohol 
with petrol. On the contrary, the power alcohol in- 
dustry demands Government assurance of protection 
against any unfair competition by the petrol industry 
through an abnormal cut. in the price of petrol. It 
must be assumed that the present market prices have 
remained the same even at a time when the price of 
eterv commodity had gone down considerably. To 
assume the contrary would be to charge the industry 
directly of the crime of profiteering and Government 
indirectly with connivance . rs the industry is practi- 
cally a monopoly of one company. Moreover, the 
indigenous petrol industry is being threatened with 
what is reported as foreign dumped petrol, so that a 
strong opinion in the country is forming to the effect 
that for the protection of the industry, legislation 
should fix a scale for the minimum sale price of petrol 
based on its average price for the last three or four 
years. 

Given this legitimate protection against unfair 
competition, it is confidently expected I hat the power 
alcohol industry can be firmly established in U. P. 
As for the so-ealled drawbacks pointed out by Mr. 
“Sliahani against the use of power alcohol, they are 
•"'•re imaginary than real, if we are to rely at all on 

extensive laboratory experiments carried out in 
Europe, and on the accumulated experience of the 
countries all over the world, where alcohol-petrol 
iiuxliires are in general use. 

In conclusion, mention may be made of the fact 
that during the last two years, the production and 
‘•''•Mimption of Indian petrol have gone up by about 
16 


8 million gallons. All that the alcohol industry 
claims is its legitimate share in the expanded market, 
and only in those parts of India where tin* use of 
alcohol- petrol mixture would not entail any hardship 
on the consumer. But the quantity of molasses pro- 
duced is so much that even if the use of alcohol 
blended fuel were made compulsory in U. P., Mr. 
Shahani may be assured that he would earn the deep 
gratitude of the sugar manufacturers if he were to 
fake away even one-third of Ilnur quantity of surplus 
molasses through his acetic acid, the manufacture of 
which from alcohol is now a well-known and tho- 
roughly understood process 

Prehistoric Relics in Limbdi 

Mr. M. S. Vats, Superintendent of Arclwrology, 
Western Circle, is reported to have discovered an- 
cient pottery and other valuable pre, historic relies 
in Limbdi State, Kathiawar. Early in the year 
Mr Vats sunk some trial pits at selected sites and 
soon came upon painted pottery, wins, beads and 
oilier relies which are said to belong to a period 
equivalent In the 4 .liird millennium strata discovered 
both at Molicnjo-daro and Hnrrnppu. As be sus- 
pected that llu* place was used more as a halting 
station on an ancient trade route Ilian as a regular 
place of settlement, he took his finds to Poona for 
closer examination, the result of which will be awaited 
with interest. 

Commenting on the finds of Mr. Vats, Dhurma 
Vir Vishnu R. Karandikar, Hon. Secretary of the 
Narmada Valley R< search Board says, It is a won 
derful testimony to llu* historicity of the Puranie 
tradition that evidence should so soon be forthcoming 
about ancient vestiges in this ana” (Kathiawar). 
Mr. Karandikar thinks that it would In* possible to 
find links with ancient foreign settlements all along 
this tract, especially along ancient tradi routes, about 
which lie says : 

” According to this theory, tin* possible line oil 
which similar vestiyes will be found will be along the 
banks of the Narmada, between the Narmada and 
tile Tapti rivers, to ancient Kundiarpur near Amraoti 
in the Berars. Very probably near Slmkla-teerth, 
in the Broach district, the Narmada used to be crossed 
and the route went northward alongside the old sca- 
coast — about 25 to 30 miles inland, running almost 
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parallel to the present sea-face. The Gulf of 
Cambay was crossed at its northern extremity. This 
is the general outline of the important trade route 
running from the west coast across the Peninsula to 
the west taking on its way the fertile tract of the 
Berar and the Central Provinces. 

“ Similarly another trade route ran along the 
northern bank of the, Narmada, passing through the 
old Bcgur district, Malwa and Rewa and then skirting 
the Amarkantak range, reached Jagannath Puri. This 
route was under the spiritio-commcrcial protection of 
the Markamleya Clan, which had over ten different 
centres along this road.” 

Need for a critical Edition of the Mahabharat 

That there is a very great need for a critical 
and authoritative edition of the Mahabharat a cannot 
be denied, and it is well that the Bhandarkar Oriental 
Research Institute, Poona, have taken upon them- 
selves the task of meeting it by bringing out Hindi an 
edition, the adipariam of the great Indian epic ha\- 
ing already been published. This task is no doubt 
” a marvel of gigantic toil and philological accuracy 
which marked one of the most important events in 
the history of Sanskrit philology since the publication 
of Max Mueller’s ltuj I'eda'' In a lecture on the 
text problem of the Mahabharata delivered sometime 
back at Dacca, Dr. S. K. l)e, one of the collaboralor- 
ing editors of the edition of the Mahabharata- 
brought out by the Bhandarkar Research Institute, 
emphasized the need for such an edition. Those 
previous to it were mainly based on the current vul- 
gate text, and they had therefore failed to satisfy the 
exacting demands of modern critical scholarship or 
remove the many textual uncertainties. These were 
necessitated not only by an oral transmission of the 
text but also by certain abnormal circumstances re- 
sulting in an amazing fusion of different versions as 
well as the creation of sharply differentiated types. 
Not only were there two recensions of the epic 
diverging widely from each other, but there were no 
less than a dozen subdivisions which were however 
strangely contaminated with one another and made 
the text problem all the more eom plicated 
and difficult. Now that the Bhandarkar 
Oriental Research Institute have set seriously to 
reconstructing the text by a comparative examination 


and estimate of the diverse versions and recensions 
with the collaboration of a band of sound scholars 
of which Dr. De is one, we have no doubt that the\ 
will really do a great good to the oriental scholarship 

Problems of Indian Coal Industry 

In his presidential address to the 11th Annua! 
Meeting of the Geological, Mining and Metallurgical 
Society of India, Mr. M. M Mukherji discussed tin- 
various problems that the Indian coal industry K 
facing to-day. The extreme depression in the indus- 
try he ascribed to 

(i) General economic depression, 

(ii) Increase of oil burning motor ships, 

(iii) Greater use of oil in some. Indian mills, 

(iv) Progress of electrification of mills and fac 
lories. 

As one of the immediate steps to remedy this 
situation lie suggested the. closing down of Railway 
Collieries. He depleted the waste of fine grade eoa. 
in railways etc., which could otherwise be very use- 
fully employed in special metallurgical processes. 
He sought the co-operation of the Government for 
encouraging the export trade in coal by foreign pro 
paganda etc. Mr. Mitkhcrji thought that the recent 
adoption of the convention by the International 
Labour Conference for the total prohibition of women 
underground would adverse Jy affect the Indian coal 
industry. He concluded: — “ In my last year's 
Presidential Address, Gentlemen, apart from making 
other suggestions, I tried to impress upon you, on the 
Government, and on the colliery owmers the necessity 
of extensive and intensive researches for ascertaining 
the suitability of the many different varieties of Indian 
coal for various special purposes. But llie steps 
taken so far, I am sorry to say, are too inadequate lo 
meet the end. 1, therefore, appeal to all concerned 
lo give this important aspect of the Industry their 
serious thought as it descries.” 

Report of Agri-horticulture Society of Madras 

“ The object (wh'eh is, as set forth in the rules 
and regulations, the promotion of agriculture, arbori- 
culture and horticulture) was perhaps never m*»rc 
rigidly and scrupulously sought to be fulfilled lh-in 
in the year under report as the introduction of nt-w' 
plants of merit practically from all parts of 
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world and their propagation and distribution formed 
one of the main activities during the past twelve 
months n , so said Mr. B. S. Nirodi, Ilony. Secretary 
of the Agri-horticulture Society r .i Madras at its 
Centenary Meeting held on August 7, 1935, under 
the presidentship of His Excellency Lord Krskinc, 
in presenting the ar.nual report of the Society. 

Among the achievements of the Society during the 
vear under report may be mentioned the introduction 
and successful cultivation of 12 large flowered tropi- 
cal Nymph a sa s (water lilies) from IJ. S. A., the 
institution of a training class for practical gardening 
for the encouragement of which the Government 
awarded ten scholarships of Its. 5 each, and a consi- 
derable extension of the area under cultivation in the 
nursery gaiden with a view to provide more room for 
experimental plantings and the raising of cut flowers 
the demand whereof is increasing. The Oro\ rnor 
expressed his gratification at the sound financial posi- 
tion of the Society and congratulated it on its 
excellent record of work. 

Agricultural Research at Tindivanam 

Economic spacing i.e. the proper seed rate for 
(litre rent types of oil seeds, the suitable rotation and 
manuring of crops so that the fertility of the soil 
is not further depleted, and the production of disease 
and drought resistant varieties -these are some of 
Hie problems which the recently opened Agricultural 
Hi search Station Tindivanam, Madras, has set itself 

tackle. In 1917 the Agricultural Department 
acquired a private eoeoanut. garden which was yielding 
at the rate of 35 nuts per tree, hut which has by 
systematic cultivation and manuring doubled the yield. 
About 1,000 cross bred palms have recently been 
planted as an experiment to find if the yield is appre- 
ciably increased. Investigations as to the quality of 
the rate of its formation &c. are proceeding, as 
U, H1 as those of n genetical nature, these latter being 
meant to determine the difference in characters 
;m d traits between any two generations of plants. 
Investigations to discover the number of chromo- 
somes go tog show that their number in the pollen of 
^oundnuts is 20, eoeoanut 1G, til 13, niger 14, and 
•astor 12. Important researches on the flowering 
phase of these crops are also being carried on. 


Haematuria in Cattle 

The following communique was issued by the 
Agriculture and Industries Department, Veterinary 
Branch. 

“ fn the communique on the subject of Mr. A. D. 
MacGregor’s investigations into the cause of hematu- 
ria in cattle (published on March 7 last) it was slated 
that the conclusions reached by Mr. MacGregor as 
the result of his investigations had not been endorsed 
by the Director of the School of Tropical Medicine 
or hv the Helminthologist. 

“ The reason for this was that the materials col- 
lected by Mr. MacGregor had not at that time been 
placed before either. 

“Since then, however, the flukes and fluke eggs 
discovered by Mr. MacGregor in the pancreatic ducts 
and fladdcr walls of affected beasts and identified by 
him as trema lodes have been subjected to independent 
examination by Dr. Naplestone, Helminthologist of 
the School of Tropica] Medicine, who lias confimcd 
Mr. MacGregor’s identification of the flukes as being 
a Eury trema species and the eggs ns almost certainly 
those of the same flukes.” 

Mr. A. I). MacGregor, I.V.S., is the Principal of 
the Bengal Veterinary College, Belgaehia. 

Electric. Schemes of the Madras Government 

Recently Sir K. V. Iteddy, Daw Member to the. 
Government of Madras, announced that the Govern- 
ment was eon tempi a ting to start a scheme costing 
about Its. 30,000,000 for three generating stations in 
the Andhra districts, namely at Ni/.agapatam, 
Hczwada and Guntakal. The Government intended 
to instal a thermo-electric station at Vizagapatam 
which would supply both water and electricity to 
towns and villages in its vicinity. 

Toll of Malaria in Ceylon 

According to the report of Col. Gill on the 
malaria situation in Ceylon, submitted to the Execu- 
tive Committee of Health, the toll of the. scourge in 
1934 amounted to nearly 38,000 lives in three months. 
'Plie Government have already for the purposes of 
relief spent Rs. 40,00,000, and another sum of 
Rs. 15,00,000 has been provided in the next Budget. 
The epidemic of 1934-35 was unprecedented in mag- 
nitude and intensity. Col. Gill believes that the next 



278 


Srienre mul Culture 


October, 1935 


cycle of the epidemic will take place in 1910 
or so, which will however he of much lesser intensity. 

Marble Deposits in the Frontier 

Under the scheme of trans-border development 
initiated bv the Government of India, the marble 
deposits in the Mullaglmri country at Shahid Mena 
in Lower Tirah are being exploited. 

The frontier marble has been reported on by the 
Geological Survey as equal to the best Italian marble 
and already orders to the value of Hs. HO, 000 have 
been booked. One hundred tribesmen are now being 
taught quarrying under the direction of a quarryman 
from Raj put ana. 

The marble will be sawn and polished at a factory 
being erected near Peshawar City railway station. 
As there is scope for its use for ornamental plates, 
bowls and similar objects, two skilled workmen are 
teaching Afridi boys the art of cutting marble at the 
school at Lower Mena. 

Colonel K. W. ('. Xoel, Director of Agriculture 
and Allied Subjects in the Frontier Province, who is 
the moving force behind all the .schemes being intro- 
duced for the amelioration of the condition of the 
tribesmen and agriculturists, anticipates that it will 
be possible to sell marble to the value of Rs. 1,00.000 
n year . — The Statesman. 

Snake Venom for Haemophilia 

According to a newspaper report a consignment 
of 2!) Indian snakes was sent to London Zoo from 
Lidia. Of these 20 snakes, nine are Russel vipers 
which will provide the research laboratories with an 
occasional dose of their deadly venom which is used 
in a dried and sterilized form for treating eases of 
ILrinophilla, a mysterious disease of the blood. 

Increase in air Traffic 

A continued rapid increase in air traffic is shown 
by the figures for passengers, freight, mails and mile 
age of Imperial Airways’ services. 

Comparing the first quarters of this year and of 
last year, passenger ton miles were 5(31,835 as against 

i ,03 S, freight ton miles were. 127,213 as against 
87,811; and mail ton miles were 2(39,125 as against 
185,05(3; while the passenger mile total reached 
5,88 1,231 as against 3,830,(309, 


Still more recent statistics, referring to May of 
this year, show an increase of 70 per cent, as com- 
pared with the corresponding period in 1931 in the 
number of Empire air passengers passing through 
Croydon air port. 

During the most recent 12 months for which 
figures are available March 31, 1931 to April 1, 
1935 — the air liners of Imperial Airways operating 
on European and Empire routes Hew 2,182,801 miles 
and carried 55,559 passengers and over 2,000,000 lbs. 
of mails and freight. 

Canned Fruits 

The Imperial Economic Committee reports that 
imports of canned fruits preserved in syrup during 
the year 1931 were a record at 173,000 tons. The 
proportion of the total supplied by British countries, 
continuing the rising tendency of recent years, was 
also a record at 11 per cent. 

Archaeological Finds 

The archaeological excavations at Patna (referred 
to in the August issue of Science & Cci/miE, p. 119) 
which were started in 1931 and will probably continue 
for a year more have already led to the discovery of 
many relies of the Maury an and pre*Mauryan epochs. 
These excavations have been hitherto conducted in 
three sections. The first is at the western extremity 
of the. old town and underlies the Kadamkuan Baker 
ganj-Sabzib/igh area; the second is towards the east 
under Hhiknapaliari and Musallabpur going up l<> 
the Engineering College at Golakpur; and the third 
section falls midway between Hamna and the Senate 
Hall. It is said that excavations in the last section 
resulted in the discovery of 11 silver punch-marked 
coins declared to he very early specimens. What is 
of great interest and value to the arclurologist is the 
reported find of a lerra-eolta plaque of fine work 
manship said to contain the figure of the Sun-god 
and his charioteer standing on a chariot drawn by 
four horses. There have also been unearthed a* 
Bakergunj a punch-marked copper coin, a large 
number of earthen dishes, pots and jars (ranging 
from 1 inch to 3 ft. in diameter) and numerous toys. 
It is reported that terra-cotta horses, from the crude 
to the developed forms, have been discovered, in addi 
tion to diminutive elephants, also of both crude and 
advanced forms, some of which are coloured in black 
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and red. A beautifully designed stone-wheel of a 
diameter of about 8 Vi inches, containing an inscrip- 
tion on it which has been deciphered to read ‘Vislia- 
khasha’, is also said to have been unearthed. In 
addition to these the finds contain numerous terra- 
cotta figures, toy animals, earthen dishes and many 
other ancient relies, which will doubtless prove to be 
of vast interest to the archaeologist. We trust that 
they will throw considerable light on an important 
period of the ancient Indian history. 

A Buddhist stupa, believed to have been erected 
in the Maurvan period (4th and 3rd centuries B.C.), 
has been discovered at Laima Nandangarh, in Cham- 
paran district. 

The mound which is situated close to the Asoka 
Pillar in the locality, was discovered during digging 
operations for a sugarcane plantation. 

Experts believe that further excavations at tin* 
site may lead to the discovery of relies belonging to 
l he pre-Maurivan period. 

'Pile Superintendent of Arelueological Survey with 
I hi* Government of Travnncore. has been placed in 
possession of two copper plates, which may he said 
to belong to the 15th Century. The engravings, it 
is stall'd, are not the same as those on the other 
Milranundapurain plates. 

The first plate contains separate inscriptions on 
racli side. 'Pile inscriptions relate to tin* reign of 
Vrcra-kerala Marthanda-Varman, while the plate re 
cords that when Jupiter was in Makaram some lands 
were given for worship in the Mitra-anandapuram 
I cmplc. The Second inscription records that when 
lupiter was in t'risch'ujom Satikaranarayatian and 
Sankara magalattu Dcvanaravanan gave some land 
b*r worship in the Mitranandapuram Temple, and 
I hat Devan Zupper of Sankaramangalani and Sanfca- 
r; »u would receive the land and protect the temple. 

'Phc second plate which is broken records a gift 
“I land to the Pattarakkar of Mitranandapuram b\ 

1 tlarav assembled ir. conference. — The Statesman. 

News has reached us that a new set of three 
Ilashtrakuta copper plates with a ring and seal was 
recently discovered by Professor V. V. Mirashi of 

17 


Morris College, Nagpur. The plates were issued by 
the Ilashtrakiita King Govinda Til from his victorious 
camp at Mayurakhandi oil the occasion of a solar 
eclipse in the expired Shaka year 7 22 and record 
the gift of a village named Anjanavati near Aehala- 
pura now in the District of Amraoti (Berar) to a 
number of Brahmins. The corresponding English 
date is June 25, 800 a.i>. and it is held that Aehala- 
pura is the modern Kllichpur in Berar. 

Govinda III was a famous king of the dynasty 
and flourished between the years 7!)4 and 811- A.n. 

Prophylactic Action of Vitamins A and D 

Regular administration of Vitamins A and I) 
shows a consistent lowering in the rate of siekness 
absence. The investigation was carried out among 
a group of 800 employees of Li ver Brothers. Ltd. at 
Port Sunlight in 1088 8 1, a group of 800 men who 
did not receive the extra vitamins forming a control 
group. ’Pile results showed that group taking the 
vitamins was less susceptible to influenza, bronchitis 
and colds than the control group. 

Photo-Chemical Decomposition of Food 

In order to prevent the deterioration of food due 
to the action of light, air and bacteria, chemical anti- 
septics are usually employed. But these are undesir- 
able from the standpoint of health. Researches 
carried oil by food specialists in England and the 
I'. S. A. during the last two years have definitely 
proved that the photo-chemical decomposition of fatty 
goods such as oil, butter, lard, bisriiil etc., can be pre- 
\ e n ted to a great extent by using red and green wrap- 
pers (Cellophane) or bottles. The rate of ranc idity was 
lowest with red and most pronounced with orange, th>: 
relative rates of decomposition being as follows: 
Heel 1.1, Green 1.05, Blue 2.0, Yellow 5.0, Orange 

New Uses for Straw 

'Phe Ukraine Cereal Institute of Russia has 
elaborated a process for producing sugar, alcohol and 
fodder yeast from straw. Large: scale experiments 
are now proeeeding. 

Gasoline from Coal 

A large: factory for the hydrogenation of bitumin- 
ous coal by the I. G. Farbcninduslrie’s process is 
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being erected at Srholven in the Ruhr area in 
Germany. The plant is expected to yield 125,000 
tons of benzine per year. 

Meteoric showers 

Dr. A. L. (\>ul soil reports as follows on — Addi- 
tional Stones from the Perpeti Meteoric Shower . 

Since the August meeting of the. Asiatic Society 
of Bengal, when eleven stones which fell in villages 
under the jurisdiction of Chandina police station 
during the Perpeti meteoric shower of the 14th May, 
1055, were exhibited (see Sciknck and Cui.tiuik, I, 
No. 4, p. 104), three additional stones, of a total 
weight of 1 .551.(101 grams, have been recovered by 
the District Magistrate from villages under the juris- 
diction of Kachua police* station in Tippera district. 
Thu total weight of all specimens recovered from this 
shower now amounts to 25,471.18 grams. 

One of the three additional stones (208 L) is 
extremely interesting in being the sole specimen of 
the shower which shows a secondary c rust. This has 
been developed on two of its faces by their imperfect 
fusion after their formation as a result of a secondary 
disruption of the stone in its passage through the 
earth’s atmosphere. The contrast between the gene- 
rally smooth, thin crust characteristic of all the stones 
of the Perpeti shower and the coarse, dark, rough, 
secondary crust on these faces of 298 L is very 
marked. 

The smallest of the three additional stones is an 
almost perfect crust-covered specimen. An imper- 
fectly developed system of radiating flow lines is 
developed on the crust of one face. Those are due 
to the effects of surface air currents upon the fused 
surface of the stone during its flight towards the earth. 

It would appear that the stones of the Perpeti 
meteoric shower fell within a rectangular area some 
five miles long by three miles wide, the supposed 
direction of flight of the parent meteor being in the 
direction (south west to north-east) of the shorter 
side. 

The three additional stones were exhibited at the 
September meeting of the Asiatic Society of Rcngal 
in Calcutta, with the permission of the Director, 
Geological Survey of India. 

Following lightning and thunder, but no rain 
meteoric stones weighing as much as 52 lbs. fell at a 


village near Comilla. They arc black and appear to 
be composed of iron and lead. The District Magis 
trate lias ordered that they be sent to the Geological 
Survey of India. 

Announcements 

The Nawah of Bhopal has accepted the invitation 
of the Allahabad University to address the next 
convocation of the University on December 5. 

It. is understood that Sir T. B. Sapru will deliver 
the next convocation address of the Patna University. 

Lt.-Col U. N. Uliopra, I.M.S., the Professor of 
Pharmacology in the School of Tropical Medicine, 
Calcutta and its officiating Director, has been appoint 
ed to officiate as Surgeon-General with the Govern- 
ment of Bengal, in place of Maj.-Gen. D. P. Goil 
who lias gone on leave*. 

Mr. Lionel Fielden, late of the B. B. C., has been 
appointed Controller of Broadcasting, relieving 
Mr. P. J. Edmunds, Director of Wireless, of his 
additional duty. 

Sir Jnsinh Stamp, statistician and the chairman 
of the London, Midland and Scottish Railway has 
been nominated the President of the British Assoeia 
lion for the Advancement of science for 1035 
by the Council of the Association. 

It is reported that a Smithson Research Fellow 
ship open to British subjects, including subjects of the 
Overseas Dominions and Colonies, and of the Indian 
Empire, will be awarded by the Royal Society of 
London, with effect from January 1, 193fi. 

The object of tbe Fellowship is to promote 
“ research in natural science, with a view to the dis- 
covery of new laws and principles, rather than with 
the exploitation of what is known." 

The rules governing the award state that the 
appointment will be made for four years in tbe »*st 
instance, but may be renewed for further periods of 
one year each up to a maximum total tenure of eight 
years. The stipend null be at the rate of £H0U a 
year during the first two years’ tenure of Fellowship* 
but may subsequently be increased up to a limit 
of £000. 



October, 1935 


Notes and New a 


281 


Under normal conditions the Fellow will be re- 
quired to carry out his research in the University of 
Cambridge, and, if not already a member of that 
University, to acquire membership. 

Applications must be received at the offices of the 
Koval Society at London not later than October 31, 
1935. 

Irrigation Problems in Bengal 

Elsewhere in this issue we publish the concluding 
portion of the article on Irrigation Problems in 
Bengal by Air. S. C. Alajumdar who is eminently 
fitted to write on this subject, having as he lias, a 
long first hand knowledge of irrigation problems both 
in Bengal and other provinces. Hem we would 
like to draw the attention of our readers to a few 
points touched in that article. Air. Alajumdar has 
recommended storage of water in Western Bengal as 
this will be very useful for irrigating rahi crops. 
Bengal now imports most of her oilseeds and some 
dal which arc rahi crops. The author’s proposal is 
therefore entitled to serious consideration, as thereby 
l lie area would he able to raise a double crop in the 
\«*ar. 

As regards the. proposed dam across the. Mourakhi 
at Mossanjoro for irrigating the paddy fields of 
Bankura and Burdwan districts, we would like to 
mention that after the catastrophic flood of the 
Damodar in 1013, the Bengal Government appointed 
fin irrigation officer to enquire into the possibility of 
having a storage scheme in the Ohotanagpur Plateau 
lor the Damodar. The scheme was submitted, but 
no action was taken on it. 

The author thinks that as long as the voluntary 
basis of the present Act remains, it will be difficult 
tn make irrigation projeels financially sound. Here 
•he Bengal Government may follow Egypt where the 
irrigation tax has been incorporated in the land tax. 

The rise in river beds due to embankments is a 
v rious problem in Bengal. In U. S. A. too, the 
"bile settlers by embanking the Alississippi during 
•be last 150 years have created a similar and a very 
1,1 rious situation. 

Air. Alajumdar states that the diversion of the 
h-mges flood through the Padma channel oecurcd in 
tbc 15th or 16tli century. He will do a great service 
11 he can tell us from the records at his disposal as 


to when this diversion took place. Ta Vernier, 
travelling in Bengal in 1(»76, says that one cannot 
proceed from Cossim bazar to Saptagram by boat 
during dry season the river was navigable below 
Saptagram only as now. The Saras wati died in 
about 1600, as a consequence of which, Saptagram 
was abandoned and Hnglili became the main river 
port of lower Bengal. 

As regards the oscillation of river channels in the 
course of delta building we would like to ask what is 
the scale of time required by the river to go through 
a complete cycle. Supposing that the diversion of 
the Ganges through the Padma happened in the 1400 
a. i)., the cycle is only half way through in 500 years; 
and natural l y mankind can not wait for such sub- 
geological epochs. Air. Moore's estimate of a decade 
for this period seems to be too optimistic. Alany 
decades have since passed and the rivers show no 
tendency to improve. 

In connection with the cost of upkeep of the 
Hardingc bridge, we would like to say that the 
original estimate for its construction was 2.7 crorcs. 
The actual expenses went over 4 crorcs. Bui since 
its erection, over two crorcs have been spent for 
preserving it against the Ganges floods. All this is 
due to faulty planning! 

The author has recommended the improvement 
of the outlet of the Mathahhanga. This was recom- 
mended by Sir W. Willeocks seven years ago, and 
the irrigation Department was so far roused as to 
make a heroic attempt. But if rumour goes correct, 
the dredgers which were bought for the purpose 
were loo big for the river channel. 

Air. Majumdar informs us that in the olden days, 
when the Bhagirathi was in a belter condition, 
Calcutta was directly connected by water with the 
Ganges. We shall he glad if Air. Alajumdar can 
quote actual authority for this statement. Even in 
1676 , according to the statement of French travellers, 
ships could not pass from the Bay of Alurshidabad, 
hut had to stop at Triveni, and goods were carried in 
small country boats to Cassiinbazar the chief silk- 
market. of those days. Jt may only be said that the 
Bhagirathi has further deteriorated, so that now even 
country boats cannot pass from the Bhagirathi to the 
Ganges during the dry season. 
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Retirement of Sir T. Vijayraghavacharya 

The* retirement of Dewan Bahadur Sir T. Vijay- 
raghuvacharya, K.B.K., Vice chairman of the Imperial 
Council of Agricultural Research, has been recently 
reported in the press. Born in August, 1875, he was 
educated in the Presidency College, Madras, and in 
ISDN, joined the Provincial Service. He served the 
Government in \arious capacities such as Secretary 
It) the Board of Revenue (11)17-18), Director of Land 
Records (IRIS), Deputy Director of Industries 
(IRIS- 19) &c. He was the Commissioner for India, 
British Kmpirc Exhibition (1R22-25), Member of the 
Legislative Assembly (1R25-2B). In 1R2B he served 
as the Director of industries and also of Fisheries, 
opened the Canadian National Exhibition in August 
of the same, year and Nerved as a Member , of the 
Public Service Commission from 1R2B to 1R2R, when 
Imperial Council of Agricultural Research came into 
existence and he was appointed its first Vice-Chair- 
man. We wish the Dewan Bahadur a long peaceful 
life of rest which lie so immensely deserves. 

Retirement of Dr. Arnold Berliner 

The Xatunvixsenschaflen of 30th Aug., 1985 
reports that Dr. Arnold Berliner who along with C. 
Thesing founded the Xaluncixscnschafl in 1R13, and 
has since been working as editor and publisher has 
retired form his charge. Dr. Berliner's object in 
founding the journal was to bring together the 
representatives of the numerous branches of Science 
on one common platform, and make them understand 
each other, and thus advance the cause of science. 
This object was largely achieved through Dr. 
Berliner’s efforts throughout the last quarter of a 
century, who piloted the journal with great success 
through periods of stress during the war, and the 
post-war limes. He was thus greatly successful in 
furthering the mutual understanding between workers 
in different lines. 

In recognition of bis services to science, Dr. 
Berliner was awarded the Leibnitz Medal of the 
Prussian Academy in 1R28. 

The present editor of the journal is I)r. II. Mat thee. 

Medical Service and Public Health in U.S.S.R. 

The Science of Aug. 10, 1905 reports a lecture 
by Alexander A. Trovanovsky, Ambassador Extra- 


ordinary and Minister Plenipotentiary to the 
U. S. A. of the U. S. S. R. about the 
progress in Medical Training and Research 
in Russia during the Soviet Regime. Accord 
ing to the speaker, terrific annual toll in 
human life used to be exacted from the Russian 
population by social, epidemic and other diseases be 
fore the War. Owing to enlightened measures of the 
Soviet, lilt* modality has been reduced by one-third 
and the infant mortality has been halved. The 
population has increased by thirty millions since IRIS. 
In the whole of Russia, there were only 20,000 
doctors before 1R18, now the number is 80,000. 
Medicine is under the charge of the General Com 
niissar for Health, with whom co-operates the 
Commissariats for seven associated republics. The 
department works on a principle of Health Insurance 
lor the public, i.c. R0 per cent of the physicians arc 
state servants, and their patients receive free treat 
me nt in the hospitals and dispensaries which are also 
state institutions. They are employed in the hospi 
lals, polyclinics, dispensaries, factories and district 
health stations, and so on that make the public health 
system. They are paid regular salaries and arc 
required to work for 8 \ o to ij hours. Outside office 
hours, they are allowed private practice. 

In considering the organization of Soviet medicine, 
it. should be borne in mind that there is no separation 
between the administration of public health and the 
administration of medical service, and no .separation 
between curative and preventive medicine. The slate 
considers itself responsible for the health of each 
individual and the community. The Soviet doctor 
is removed from the field of monetary competition, 
and trom the necessity of collecting fees from the 
individual, so that he can devote his time to search 
out and discover means for abolishing diseases. 

I'nified Polyclinics : In the regular health system 
there are. of course the general and specialized dispen- 
saries and hospitals, the mothers and babies' centres, 
the venereal and tuberculosis centres, the factory anil 
district health stations, numerous sanatoria and so o:i. 

But this new type of institution is developing 1,1 
all the larger centres and bids fair to be the main 
type of health institution of the future. These e« li- 
tres are well staffed with diagnosticians and specia- 
lists in the chief branches of medicine and actually 
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take over the supervision of the health problems of 
an entire district. They are supposed to locate the 
foci of morbidity and industrial causes of disease 
and carry out the necessary prophylactic measures. 
They are responsible for inspection of homes, food 
and water supply as well as the medical treatment of 
the individual and his health education, and for 
healthy conditions of work in the factory or indivi- 
dual establishment. 

Night Sanatoria : An interesting development 
is the night sanatorium for treatment of workers with 
a tendency to tuberculosis or some other incipient 
trouble. Here the patients arc taken for definite 
periods to be built up by special care and diet under 
medical supervision while still at their job. 


Day Prophylactoria : These arc for school child- 
ren who need special care. Special care is also taken 
in these for prospective mothers during the period of 
pregnancy. 

Abortion Centres : Abortions have been legalized 
in the Soviet Russia, but they must be performed by 
authorized physicians and under hospital conditions. 
Contraceptive knowledge and materials have been 
made freely available through clinics as a preferable 
method of family limitation. 

The rest of the lecture deals with medical 
training of prospective doctors. 
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Studies on the female gametophyte in Solanaceae 

Til u recent issue of the . Journal of the hot ion 

1 lot anient Society (It, p. 122-140, J 935) Mr. 
P. N. Bhaduri has studied the comparative devo- 
lopment of the female gametophyte of ( 1 — ) twelve 
species of solanaceae. In this paper he noted the 
‘Normal* type of gametophyte in each ease, and 
did not agree with Nanetti and Young, who found 
‘Lilium* type of development of the emhryo-sae 
in solannm mnrieofnm and S. tnhemsnm respec- 
tively. He also found a transition from anatropy 
to eainpvlotropy in the ovules of the tribe f'esfrear 
and noted for the first time the presence of 
starch granules in the mature embryo-sac of (fa s- 
trnm. His observations further show that the 
dimension of the egg is constant in all the species 
except in (Ysfram and that more than one megas- 
pore mother cell and one embryosac in the same 
ovule are common in the family. 

ft. J\ MajnmJar. 

Thiochrom and Vitamin B } 

A highly important contribution on a yellow 
pigment obtained from yeast has recently appeared 
from the laboratory of Prof. Richard Kuhn of 
Heidelberg (Kuhn, Wagner-Jauregg, van Klaveren 
and Vetter, Z. physiol. ('hem. 23 /, IJHi, 10.75). The 
authors have succeeded in isolating this pigment 
(20 mgm. from 1200 Kgm. of yeast), which contains 
sulphur and has been called “thioehrom”. Its 
formula is given as C 12 H 14 N 4 OS and the appa- 
rently significant fact is pointed out that it contains 

2 hydrogen atoms less than vitamin Bi, for 
the purest preparations of which the formula 
O l 2 TTi 6 N 4 OS has been given (Windaus). A close 
chemical relationship between the two substances 
is thus indicated and the pigment is provisionally 
considered to be a dehydro-vitamin Bj. The pig- 
ment dissolves in water with a blue fluorescence. 
It may also bo pointed out that Peters has already 


shown that blue-fluorescing solutions may be ob- 
tained by the oxidation of “pure” vitamin Bj. 

11 a a. 

Temperatures below 1°K by Adiabatic Demagnetization 

It may be recalled that Oiauqiic independently 
of Debye suggested in If 127 that temperatures be- 
low 1 °K may be obtained by adiabatic demagneti- 
zation of suitable paramagnetic, substances. While 
he was busy in perfecting an experimental arrange- 
ment to utilize the process, the Cryogenic Laboratory 
at Leyden and the Clarendon Laboratory at Oxford 
were also working on the* same idea. Indeed, de 
Haas and others at Leyden were the first to claim 
to have reached a temperature of about 0'27"K by 
adiabatieally demagnetizing CoF a at an initial 
temperature of l*2f)°K in a field of 21 Kdogauss. 
Following his earlier publications in 1022 on the 
nature of results obtained by him at California, 
G unique gives in the July issue of the Journal of 
the Amenean (he mi eat Soriety ( J 7, No. 7 ) 
details ol tlm method and apparatus used by him 
in the first, exploratory and successful experiments. 
I sing Gadolinium sulphate octahydrate crystals 
he reaches a temperature of 0'242°K when the initial 
temperature was 1*20 °K and the field 8000 Gauss. 
Exact equations permitting the determination of 
thermodynamic temperatures corresponding to mag- 
netic susceptibilities arc also given. These equations 
are used to extend the Curie Seale to the determi- 
nation of temperature from differential susceptibility 
measurements in the presence of a magnetic field. 
The inductance bridge* used by him is claimed to 
measure temperatures with a ‘precision of about 
0 * 0002 ° in the extremely low region where it is used. 

D. P. R. ('• 

Dentition of Eocene Primates 

In continuation of the series of studies on tie* 
Evolution of Dentition among the Primates, Dr. M. 
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Friant, Professor of Zoological Anthropology, Ernie 
d’ Anthropologic do Paris, has contributed to Rente 
anthropohgiqm , Janvier-Mars, 1935, another impor- 
tant paper entitled ‘17 evolution du type primitif dcs 
molaires superieures chez les Adapidos” (The 
evolution of the primitive type of upper molars 
among Adapidae). The paper in question is an 
attempt to examine the upper molars of two fossil 
groups of the genus Adapidae — Notharetinae (of 
North America) and Adapinae (of Europe) with the 
view of considering their trends of evolution specially 
regarding the arrangement of tubercles in them. 
Almost all the species of Adapidae so far available 
have been subjected to critical examination, and it is 
interesting to note that the author has got ample 
clear evidences, as has been beautifully illustrated in 
Fig. 10 of the article, of gradual simplification 
particularly in the arrangement of tubercles in their 
molars. Tin* persistence of primitive type having 
(i tubercles (2 externals, 2 intermediaries, and 2 
internals) has been, however, observed only among 
Notharetus, Proto- A da pis, Adapis rutimeyeri Ktehlin, 
who are certainly the primitive members of Adapidae. 
But the aforesaid simplification began to evolve 
with Pelycodus in which, unlike Inseetivora, the 
postcro-internal tubercle became less visible and 
came close to antero-interior ; the intermediary 
tubercle, ehielly the posterior, was diminished in 
importance. It, however, reached its finality in the 
more evolved Adapidae among which the postero- 
internal tubercles became not only less important but 
ultimately separated from all other while, the inter- 
mediary tubercles were obliterated ‘simultaneously, 
or rather more often successively, beginning from the 
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posterior”. This at once tends to confirm tin* author's 
previous observations regarding the evolution of the 
primitive type of molars among tarsoidae. 

./. K. (in it. 

Applications of Anthropometry by Rectilinear Coordi- 
nates. 

Professor L. Nieolaeft’ of the University of 
Kharkov has explained in 77 Anthropologic 
320-15, 1935, the practical usefulness of anthropo- 
metry to manufacture, lie was employed by his 
Government to obtain mean measurements of 
human foot in Ukrain for standardized shoo manu- 
facture. With the help of his specially made 
anthropometre ft support’ he took the mean con- 
tours of feet of 17,510 subjects, and elaborated 
rational types of forms for shoo manufacturers. 
Similarly la 1 also took mean contours of t I k* back 
and of the trunk and also applied his methods to 
the study of skulls. Everywhere precision was 
arrived at with the help of rectilinear coordinates 
in a simple way capable of rapid and exact exe- 
cution and useful for various purposes. The study 
of skulls by rectilinear co-ordinates is very useful— 
the extension of the method to the living and the 
comparison of mean contours open up infinite 
possibilities of ninthemnt ieal analytical treatment of 
the data. The simple instrument devised is also 
highly commendable and it has made possible the 
use of anthropometry to all manufacturers of 
standardized articles for human wear. 


I>. Mitra. 
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national Institute of Sciences, India 

Election of New Fellows 

At a meeting of the Council of the National 
Institute of Sciences, India, held on Aug. 23 in the 
rooms of the Asiatic Society of Bengal, the following 
were recommended by the Council to be Fellows of 
the Institute. It may be mentioned in this connec- 
tion that the National Institute is to elect every year 
10 Fellows according to a system of rules based on 
those of the Royal Society of London. But in the 
first year, 26 Fellows are elected in deference to a 
resolution passed by the General Committee of the 
Indian Science Congress in its 23rd Session, held at 
Calcutta on January 5, 1935. 

Guy Bomkoud, Captain, R.E., Survey of India. 
Dr. Bomford is the author of 18 papers dealing with 
survey and geodetic problems, (3 jointly with Dr. dc 
Graaff Hunter). He is the originator of the concep- 
tion of the compensated gcoid, and of a method of 
computing the geoidal rise due to topographical anil 
geological features. 

S. R. Bosk, M.A., Ph.D. (Cal.), F.R.S.E., 

Professor of Botany, Carmichael College of Medicine, 
Calcutta. 

Dr. Bose is the author of about 43 papers princi- 
pally on Fungi. He is one of the leading authorities 
on Fungi. 

William Buiinr, D.Sc., I.A.S., Director of Agri- 
culture, Bombay; Late Assistant Lecturer in Botany, 
Reading, (1907 08); Economic Botanist to Bombay 
Government and Professor of Botany, Poona Agri- 
cultural College (1908-33); Principal, Poona Agricul- 
tural College in addition (1922-33); Joint Director 
of Agriculture (1926-27). 

Dr. Burns has worked principally on the mango, 
the fodder grasses and grasslands of the Bombay 
Presidency. 


S. N. Ckakiiavarti, M.Se. (Lucknow), D.Phil. 
(Oxford), Professor of Chemistry, Annamalai Uni- 
versity, Dean of the Faculty of Science, Annamalai 
University. 

Dr. Chakravarti is the author of about 18 papers 
on synthesis of organic compounds, and on analysis 
of Indian medicinal plants. 

Gouhii'Ati Ciiattkkji, M.Se., Meteorologist- in 
Charge, Agra Upper Air Observatory. 

Mr. Chatter ji is the author of about 6 papers 
himself and about 4 others (in collaboration) on upper 
air instruments and on the meteorology of the upper 
air. 

BA8iiAMUAii Nath Chopra, D.Sc., F.L.S., Asst. 
Superintendent, Zoological Survey of India, Calcutta. 

Dr. Chopra is the author of about 23 papers deal- 
ing with Bopyrids, Stomatopods and crabs, May-flies 
and other families of insects. 

A. L. Coulson, D.Sc., D.I.C., F.G.S., Asst. 
Superintendent, Geological Survey of India. 

Dr. (’ou Ison is the author of 5 geological memoirs 
and about 25 papers on mineralogy, petrography, 
meteors, and earthquakes. 

Snehamoy Datta, M.Se. (Cal.), D.Sc. (Lond.), 
D.I.C., Professor of Physics, Presidency College, 
Calcutta. 

Dr. Datta is the author of about 19 papers on 
spectroscopy, of which 11 are joint papers. 

J. A. Dunn, D.Sc., D.I.C., F.G.S., Asst. Superin- 
tendent, Geological Survey of India. 

Dr. Dunn is the author of 2 geological memoirs 
and about 7 papers principally on economic geology. 

S. B. Dutt, D.Sc. (London), Chemical Depart- 
ment, Allahabad University. 

Dr. Dutt is the author of 67 papers on synthetic 
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organic chemistry, plant analysis and chemistry of 
dyes. 

E. R. Gkk, M.A. (Cantab.), E.G.S., Asst. Super- 
intendent, Geological Survey of India. 

Mr. Gee is the author of papers on the Geology 
of the Andaman and Nicobar Islands, on the Indian 
coalfields, on the Salt Range, and on landslides and 
earthquakes. 

Puakum.a Ciiandh a Guiia, I).Sc., Assistant Pro- 
fessor (acting as Professor) of Organic Chemistry, 
Indian Institute of Science, Bangalore; Late Lecturer 
and Reader in Chemistry, Dacca University. 

Dr. Guha has shown great activity as a research 
worker, in several branches of organic chemistry, 
dealing particularly with organic compounds of sul- 
phur, mercury and antimony, Michael’s reaction, 
asymmetric syntheses, ami the Walden inversion; 
compounds involving abnormal optical rotation, 
compounds related to bicyclic terpenes. 

P. K. Kuiii.it, D.Sc., Professor, Government 
C ollege, Lahore. 

Dr. kichlu lias published II papers on spectros- 
copy. He has created a vigorous school of physical 
research at Lahore. 

M. S. Kkisunan, Ph.I)., D.I.C., Asst. Superin- 
tendent, Geological Survey of India. 

Dr. Krishnan is the author of about 12 papers on 
mineralogy anti petrography. 

It. B. Lal, M.B.B.S., D.P.H., D.T.AL & IL, 1).B., 
Ex-Fellow, Rockefeller Foundation; Member, Delta 
Omega Society of America; Professor of Vital Statis 
In s and Epidemiology, All-India Institute of Hygiene 
; n*d Public Health, Calcutta. 

Dr. Lal has contributed Id papers on epidemio- 
l". ,, y, in particular dealing with cholera, malaria, 
‘■'■rebrospinal fever, ami ankylostomiasis. 

Panciianan Maheswahi, D.Sc., Lecturer in 
Is* ‘tuny, Agra College, Agra. 

Dr. Maheswari is the author of about 15 papers, 
‘■ii'cfly on the morphology of plants. 

Mata Prasad, D.Sc, F.I.C., Professor of fnorga- 
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nic and Physical Chemistry, Royal Institute of 
Science, Bombay. 

Dr. Prasad has published a large number of papers 
on inorganic, colloid and photo chemistry and on 
structure of crystals. 

Sun l>a ii a Raj, M.A., Ph.D., Director of Fisheries, 
Madras. 

Dr. Raj is the author of about 20 papers dealing 
with fish ami fisheries. 

L. A. Ramdas, M.A., Ph.D., Agricultural Meteo- 
rologist, Poona. 

Dr. Ramdas is the author of l(i papers on the 
scattering of light, spectroscopy, interferometry, and 
allied phenomena, and about 1!) papers oil meteorology 
and agricultural meteorology. 

BiimriiursAN Ray, D.Sc., khaira Professor of 
Physics, Calcutta University. 

Dr. Hav is the author of more than 50 papers 
dealing with scattering of light, heat convection, 
X rays and constitution of the atom. 

J. N. Ray, D.Sc., Ph.D. (Viet.), F.LC., Univer- 
sity Chemical Laboratories, Lahore. 

Dr. Ray has published nearly 50 papers on syn- 
thesis of organic compounds, and on electronic theory 
of valency. 

IYi.in Biiiahi Sarkah, D.Sc. (Paris), Lecturer 
in Chemistry, Calcutta University. 

Dr. Sarkar is the author of about 15 papers on 
rare elements, analysis, and on organic and inorganic 
chemistry. 

.1 itkndiia Mohan Skn, B.Sc. (Cnl), Teacher’s 
Diploma iri Education (Oxford); Master of Educa- 
tion (Leeds); Inspector of Schools, Presidency 
Division, Bengal; President elect, The Psychological 
Section, Indian Science Congress, li)5d. 

Mr. Sen is the author of several hooks dealing 
with aspects of primary education, of d papers dealing 
with the application of psychology to education, and 
of numerous articles on primary and adult education. 

R. R. Simpson, M.Sc., C.I.E., Formerly Chief 
Inspector of Mines, India, at present Chief Mining 
Engineer Court of Wards, Bengal. 
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Mr. Simpson is the author of Annual Reports of 
llit; Chief Inspector of Mines, 1920-31, Indian Mines 
Manual , The Coalfields of India , ami papers on eoal 
ami ruby mining, and on accidents in mines. 

Pi auk Lal Suivastaya, M.A., I). Phil. (Oxon), 
Reader in Mathematics, University of Allahabad. 

Dr. Srivaslava is the author of 23 papers princi- 
pally on analytical functions and series. 

A. C. Ukil, Tuberculosis Research Officer, A 11- 
Intlia Institute of Hygiene, Calcutta. 

I)r. Ukil is the author of about 47 papers on 
bacteriology, malaria, cholera, tuberculosis, and 
dysentery. 

Honorary Fellows 

Under Regulation 2 regarding the election of 
Honorary Fellows the Council selected the under- 
noted 10 men of science, from among whom the 
Council at its next, meeting may make 8 nominations 
to the Institute: 

I .oun RnTiiKin oHD of Nelson. 

Prof. Niki.s Point, Copenhagen. 

Pi? of. Alijkut Einstkin, Princeton University, N.J. 
Pitot 1 '. An nolo Som m K it fk L i), Munich, Germany. 

Silt Cirv Marshall. 

Sir T. H. Holland. 

Prof. A. C. Si: ward, Cambridge. 

Dr. Max Wkiikii. 

Sir (row land Hopkins. President of Royal Society. 
Sir Ciiaiii. ks Shkiirinoton, Oxford. 

Mr. W. D. West’s letter regarding seismographs 

The President reported the formation, in the 
Geological Survey of India, of an earthquake com- 
mittee, consisting of Dr. A. M. Heron, Mr. W. 1). 
West, and Mr. J. It. Audden, which had drawn up 
a list of proposed localities for seismographs. 

This list was placed before the Council and it 
was agreed that the Institute should address the 
Government of India (a) recommending that, seismo- 
graphs be installed at the localities given in this list 
and (b) intimating that the Council has formed a 
sub-committee to advise the Institute on Scismological 
questions. 


The sub-committee appointed consisted of Dr. S. 
K. Pancrji, Dr. M. N. Saha, Dr. N. R. Sen and 
Mr. W. 1). West (Secretary) and it was considered 
that this sub-committee might subsequently be ex- 
tended into an Indian National Research Committee 
for Seismology. 


The ficatlemy of Sciences, U. P. 

A monthly meeting of the Academy was held in 
the Physics Lecture Theatre, Muir College Puddings, 
Allahabad on August 17, 1935. Professor N. It. 
Dliar, the President of the. Academy, was in the chair. 
The audience was large and contained several dis 
tinguished persons as Sir J. C. Weir, Sir Safaal. 
Ahmad Khan and Pandit Iqbal Naravan Gurlu. On 
that evening a regular symposium was held on the 
Theory of Relativity. 

Sir Shah Muhammad Sulaiman, Chief Justice. 
Allahabad High Court, opened the discussion. He 
explained that the existence of gravitons was not at 
all necessary for his mathematical theory, which was 
quite distinct and independent of his physical theory. 
For the former theory the only new assumption which 
he. has made is that the velocity of gravitation was 
finite. Ilis results were reduced mathematically from 
this assumption, with the help of Newtonian mocha 
nies. 'Flic formulae which he deduced showed that 
the velocity of gravitation was equal to that of light. 
Even for the recession of nebulae, gravitons were not 
necessary, and the emission of radions, i.e. light cor- 
puscles, is quite sufficient to explain a gain of aecelc 
ration. If, as is supposed in Relativity, the velocity of 
light was independent of its source, there would Im- 
ho cross-radial momentum. He answered Mr. D. It. 
Hamilton’s criticism by showing that his physical 
theory was quite different from Laplace’s inathema 
tical theory, which did not yield the three main 
formulae of Relativity. He quoted Mr. Hamilton's 
acknowledgement that his theory gave the desired 
value for the advance of perihelion, and yielded posi- 
tive values for the increase in the eccentricities «»l 
Venus, Earth and Mars. He explained Mr. Hamilton 
difficulty about Mercury by showing how the resistance 
of the medium could produce the negative sign- 
He pointed out that Mr. Satyendra Ray’s suggestion 
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of absorption of gravitons was not new ami had born 
put forward by Lesage, as modified by Lorentz; and 
also that a negative D had been used by Laplace. 

He rejected these, as the results would not tally with 
observation. As to Professor A. (\ llanerji’s remarks 
he pointed out that there were not any disconnected 
assumptions, but only one new assumption; and that 
is no cross-radial momentum can be produced if the 
velocity of light is independent of its source. 

He emphasized that although Newtonian absolute 
velocities were not actually measurable, they were 
philosophically conceivable and mathematically work- 
able and were definite quantities. But a relative 
velocity, as distinct from the difference between two 
Newtonian absolute velocities, bad no definite mean- 
ing. Its value would depend on the particular method 
of measurement chosen and would \ ary as the 
method changed. He showed several different ways of 
measuring relative velocities, which would give dif- 
ferent results. Ilis formulae based on a double 
journey method would yield Newton's formulae as 
a first approximation, and Kinslein’s formulae as a 
second approximation. But for higher approximations, 
it is a function of actual velocities and not only of their 
difference. He explained that Einstein’s formulae 
were a near approximation, and so gave good results; 
hut it was not rigorously true, and therefore, the 
philosophy based on it was not intelligible to three- 
dimensional human heings. 

lie pointed out that many more corrections were 
necessary in Newtonian Mechanics for greater 
accuracy in the ease of elliptical orbits; he was sure of 
the effect of retarded gravitation on changes in direc- 
tion and magnitude of the foree, and on longitudinal, 
transverse, and rotational masses. He pointed out how 
a resisting medium would reduce the perturbations in 
the elements of the orbits, and said that in some eases 
the advance of perihelion would remain unaffected 
hv it. 

He had predicted that the deflection of light from 
n ‘dar passing the sun would lie between 2 ".32 and 
-".1-5 as against. Einstein's value 1 n .75. He also 
claimed that the spectral shift from the centre of the 
‘hse of the sun is unreliable as there would be gases 
moving from the interior radially towards the surface 
;, nd would reduce the shift. He claimed that the 
s !"etral shift of light from the limb of the sun 


2N9 

should be .00(17 (» as against Einstein's ‘0084. The 
value as observed by Kvcrshcd in 1 01 S was .000. 
He has also suggested that tin* value of the advance 
of the perihelion of Mercury should be less than 
what was calculated by Newcomb. 

Professor A. (\ Hauer ji who spoke next said 
that Relativity was a fairly successful attempt in the 
formulation of a unitary physical I henry based on the 
conception of physical nature being the imariant of 
transformations. The Relativistic idea of having no 
absolute velocity was a logical de\elopmenL of our 
experience. The interconnection of lime ami space 
co ordinates was not really a novel idea. In classical 
hydrodynamics and also in the theory of vibrations 
they have the interconnections of time and space 
coordinates. The particle in relativity traced tin* 
path of least resistance which had its classical analo- 
gues in optics and mechanics i.e. the laws of least 
path, least time, and least action. The only new 
idea was that the velocity of light was independent 
of its source. 

In Sir Shah Sulaiinan’s theory gravitational cffccL 
was assumed to be propagated with a finite velocity- • 
a reasonable assumption. In classical elect rodvna 
inies also, electromagnetic waves were supposed to 
travel with finite velocity. It was also legitimate 
to assume the law of gravitational attraction between 
two bodies relatively at rest as different, from tin.: 
law of attraction between tin* same two bodies ill 
relative motion. Some of tin* other assumptions in 
Siilaiman's theory were curious combinations of 
Einstein’s and Newton’s conception. He assumed 
that the velocity of gravitation in space was indepen- 
dent of its source. Bui at the same time, he, used 
classical mechanics in calculating the radial moinen 
tutu taken out by tile gravitation, as it emerged from 
the source, and discarded the cross radial momentum 
taken out. by it. The result of that curious process 
was that the source got self-acceleration without the 
aid of any impressed forces. It was a strange result. 

Then his conceptions of real relative, velocity and 
apparent relative velocity were far from being simple, 
and were more complex than any conception in rela- 
tivity. It could be seen from his formulae of com- 
position of velocity that the law of reciprocity breaks 
down, so his assumptions were more extraordinary 
and more complex than the assumptions in relativity. 
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Relativity was not a perfect theory, but nobody 
could deny that it had achieved a considerable success, 
specially the special theory, in physics. Sir Shah 
Muhammad thought that the conception of a mass 
varying with velocity was an extraordinary assump- 
tion. Even before the theory of relativity was 
propounded the fact that the mass varies with velo- 
city was proved beyond doubt by experiments. The 
idea about the rotational mass was not in any way 
simpler than the electrodynamical idea of transverse 
or longitudinal inass. Professor Banerji did not see 
till then the necessity of discarding the theory of re- 
lativity in favour of another which had got more 
extraordinary as well as disconnected assumptions 
giving individual results. 

Professor Satyendra Ray of Lucknow University 
speaking third said that a way of refuting relativity 
dynamics was to proceed towards absolute motion in 
space, which lie attempted to do in his paper 
“ Graviton and Star Streaming." Sir Shall Sulaiman 
objected to negative ]) as the ecjual spacing between 
the gravitons would be disturbed. Jf we took gra 
vitons falling into a mass and examine the. motional 
Held about a graviton we should find that for an 
observer seated on it it would appear that gravitons 
in the radial direction, both in front and behind, were 
being repelled, and those in the tangential direction 
were being attracted. This agreed with the behavi- 
our of stars in the, immediate, neighbourhood of the 
solar system as found by Stroembcrg. Again a 
simple physical explanation might be given of the 
first power law. Sulaiman had pointed out clearly 
the existence of approaching as well as receding 
nebulae, but got from his self-acceleration only posi- 
tive values of the velocity. If however we assumed 
all matter to be electrical and ether to possess an 
electric density, the inverse square law enabled us to 
determine the force of attraction or repulsion be- 
tween the solar system and any nebulae. The 
charges on nebulae might he positive or negative, and 
both acceleration and repulsion might take place. 
Regarding criticisms on perturbation in orbits from 
Sir Sulaiman* s theory of Hamilton his equation meant 
that axial velocity was accelerated. This was against 
observation. 

Professor M. N. Saha speaking fourth said that 
the special theory of relativity developed by Einstein 


had rendered a considerable help to the physicists. 
It gave us the idea of the equivalence of mass and 
energy and had been considerably used in atomic and 
nuclear physics. Sulaiman’s theory bad yet to show 
its potency in this direction. 

T)r. Gorakh Prasad and Mr. Ram Niwas Rai also 
spoke. 


A monthly meeting was held in the Physics 
Lecture Theatre, Muir College Buildings, Allahabad 
on August 1(>, 1935. Professor N. R. Dliar, tin* 
President of the Academy, was in the, chair. 

The Allahabad University has again kindly given 
a grant of Rs. 5()0|- to the Academy of Sciences. 
U. P. for this year. As a mark of appreciation of 
this help as well as of previous ones, the Council 
nominated the Vice Chancellor of the. Allahabad 
University to be a Benefactor of the Academy. 

The following papers were read and discussed : 

1. X. U. Dhar & S. K. Mukerji : Further 

experiments on the Fixation of atmospheric 
Nitrogen in the soil and the utilization of 
Molasses as a Fertilizer. 

2. L. S. Malhur : The Nitrogen atom and tin 

molecule. 

3. B. P. Pande : Contributions to the Digenetii* 

Trematodes oi the Mieroeheroptera of 

Northern India. PART TIL— New Dis 
tomes the genus Mcsodenrium Faust 

(1919). 

4. Salyndra Ray : On Evidences for a I.ng 

Effect in Zeuncr’s Data on saturated water 
vapour in Landolt and Bornctein’s table. 

5. Satyendra Ray : On Evidences of Tidal 

Waves in an insulated molten interior as 
obtained in some recent severe earthquakes. 

Professor Dhar’s experiments show conclusively 
that the combined nitrogen, specially the most im- 
portant substances necessary for plant growth, an* 
considerably increased when molasses, the waste pro 
duet of sugar factories in India, arc added to the soil 
well ploughed. The oxidation of the energy-ri<h 
carbohydrates present in molasses causes the fixation 
of atmospheric nitrogen and this process leads to fin* 
increase of ammonium salts and nitrates in the soil. 
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These researches are of considerable importance both 
from the point of view of theoretical chemistry anti 
of industrial chemistry. 

The paper of Professor Satyendra Hay evoked 
a lively discussion and a good number of contradic- 
tions were pointed out in it by Professor M. N. Saha, 
who characterized it as fantastic. Mr. ltay contended 
that the interior of the earth was a molten mass and 
the position of moon and planets brought about tidal 
waves in it which gave rise to earthquakes. This 
hypothesis was alleged to explain the occurrence of 
I he majority of earthquakes near about a new or a 
lull moon. 

Indian Physical Society 

A meeting of the Indian Physical Society was 
held on the 21st September, 1935, in the Dept, of 
Physics, University College of Science, 92, Upper 
Circular Hoad, Calcutta. 

The following papers were read and discussed : 

1. N. K. Saha : Pressure coefficient of Electri- 

cal Resistance of Metals. 

2. P. Lai & K. Lai : On the Statistical Theory 

of Neutral Atoms. 

3. P. Svam : On the absorbing D layer of the 

Ionosphere. 

t. P. C. Mahanti : Pine structure analysis of 
Red bands of Magnesium oxide & Isotopic 
Effect. 

5. P. C. Mahanti : Potential Energy curves Sc 
the structure of the alkaline earth oxides. 

fi. II. P. Dc : State of Polarization of continu- 
ous X-rays from a thin Aluminum 
anticathodc. 

7. S. I)atta & M. Deb : Investigations on the 
ultra-violet absorption spectrum of 
Ce ■* + + ion, 

N- D. V. Gogate and D. S. Kothari : On the 
Measurement of quantity of Light b' 
Photoelectric Cell. 

9- H. P. De : On the. emission of Positron* 
from Bismuth. 

1°- K. Prasad and B. N. Ghosh : Studies or 
Water Jets. 

20 


Calcutta Mathematical Society 

An ordinary meeting of the Calcutta Mathematical 
Society was held in the Society’s room at. 92, Upper 
Circular Road, on Sunday the 22nd September , IDS/), 
at 5 p.m. 

The following papers w’ere read 

(a) l)r. P. N. Das-Gupta, M.A., Ph.I).:— “On 
an Octavio related to two Co-planer Tetrads 
of Points.” 

(b) Dr. K. Basil, D.Sc. : — “ Oil a new method 
of Calculation of Stark Effect of any order 
applicable to Hydrogen like atoms.” 

(Communicated by l)r. B. S. Ray.) 

(c) Dr. A. Mocssner, Ph.D. Zahlenthcnre- 
tische Untersuchungen and Rosultate.” 

(Communicated by Dr. B. S. Ray.) 

( d ) Mr. Loo-keng Ilua, (Tsing Hua) : — “ On 
Wnring’s Problem for Cubes.” 

(Communicated by Dr. B. S. Ray.) 

The Geological, Mining and Metallurgical 
Society of India 

The 11th Annual Meeting 

The 11th Annual Meeting of the Geological, 
Mining and Metallurgical Society of India was held 
in the Presidency College, Calcutta, on the 2nd 
September, 1935. It appears from the study of the 
report of the Secretaries that during the year under 
review (i.e. 1934-1935) the activities of the Society 
have been quite normal and that the increase in the 
number of exchanges lias been maintained. Four 
issues of the journal of the Society were published 
during the year and as many as 12 papers found place 
in them. These were mostly pertaining to Geology, 
and though one paper on Mining was published none 
on Metallurgy was received by the Society. It, 
however, hopes that the mining and metallurgical 
sections of the journal will show improvement in near 
future. The financial position of the Society requires 
an immediate improvement, to effect which the 
annual subscription rates of ordinary membership 
have been reduced from Rs. lfi to Rs. 12, with effect 
from July, 1935. 
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The following is the Council for 1935-86 : — 

President : Professor N. P. Gandhi. 

Vice-President : Messrs. P. Evans and J. K. 
Dholakia. 

Joint Secretaries : Mr. N. N. Chatterjee and 
Professor S. K. Pose. 

Treasurer : Mr. S. L. Biswas. 

Mkmhkus of the Council : Prof. M. Chatterjee, 
I)r. P. K. Ghosh, Messrs. II. M. Lahiri, 
1). C. Nag, G. G. Narkc, 15. llama Kao, 
K. K. Sen Gupta, and Prof. S. K. Rov. 

Calcutta University 

The Senate of the Calcutta University at its 
meeting held on August 14, 1985, abolished the res- 
trietion of age for candidates appearing at the 
Matrieulalion Examination. 

Dr. Friedrich Levi, formerly Extraordinary Pro 
fessor of Mathematics at the University of Leipzig, 
was appointed Hardinge Professor of higher Mathe- 
matics for a period of five years with effect from the 
date on which lie joined his appointment on a salary 
of Rs. 1 ()()()| - per month. 

The. term of appointment of Prof. 1). R. Bhandar- 
kar, as the Carmichael Professor of Ancient Indian 
History and Culture, was extended up to May 
81, 1980'. 


Dr. A. J. Barnet Kempcrs, Reader in the Univer 
sity of Leyden and Conservator, Kern Institute. 
Leyden, was appointed a Special University Reader 
to deliver a course of at least two lectures on the 
“ Development of Hindu- Javanese Culture and Arl 
specially in connection with its relations to Indian 
culture,” on an honorarium of Rs. 500|- 

Dr. Hcmchandra Rai Chaudhuri, was appointed 
Head of the Department of Ancient Indian History 
and Culture for two years for the present with effect 
from 1st. June, 1985. 

Sir C. P. Ramaswami Aiver, Tagore Law Pro- 
fessor for 1982, was requested to deliver his lectures 
on “Law and Practice relating to Indian States" 
instead of on “ History and Functions of the Supreme 
Courts ” on which lie was originally invited to lecture. 

The Senate sanctioned the grant of a sum not 
exceeding Rs. 85,000 for the extension of the build 
ings of the University College of Science in Upper 
Circular Road, mainly for the Department of Applied 
Chemistry, the amount to he met out of the Reserve 
Fund. 

As approved by Acharya Prafulla Chandra Hoy. 
the following grants were sanctioned by the Senate 
out of the Sir P. C. Ray Fellowship Fund : 
(i) Rs. 2,000 to Indian Science News Association 
and (ii) Rs. 5,000 to Prafullachandra College. 
Bagcrhat. 
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A Common Script For India 

By the kindness of the Kditors of SciKNCiv and Cn.TURi? 
who have invited discussion on the problem of a common 
M-ript for our country, I am emboldened to offer a few 
remarks for what they are worth on the suggestions put 
forward in its August 19.15 issue. Decision will be reached 
when all points of view have been expressed and fully 
weighed with due regard to ease and facilities and lam 
offering criticisms in the hope that they will be read along 
with others to arrive at a decision. 

The writer of the article has traced the history of w riting 
in Kurope and India and opines that writing came into India 
about 300 B.C. 1 have not read such history and am not 
enough to express any opinion. Probably such history is 
uot absolutely necessary at this stage. 

Hut there are suggestions towards the end of the article 
mi which certainly there can he two opinions. It is said 
that nobody wants to introduce the Roman script as such. 
\in modified form of it based on phonetic character of 
Indian languages may be adopted. Then it can be said that 
■•nine modified form of Devanagri be adopted. These 
characters are recognized hv avast majority of Hindu literate 
population of India. There is always some incentive for 
learning these as the whole religious literature in Sanskrit is 
in thc.se charnel ers. Consequently this modified proposition 
will be more readily acceptable to people at large. 

Though the writer does not say clearly yet I think lie has 
in mind printing facilities when he makes the suggestion 
'Hinted above. I have already referred to the matter in a 
letter published elsewhere. I need not labour on this point 
ag.'iin. 

It is further claimed that the student would be relieved of 
n :<'»>d deal of useless duplication of labour*. Further it is 
i^Mimed that the student shall have to read languages lining 
K"inan script. On the other hand attempt is being made to 
'"»! i; u t education to the student through his mother tongue 
,KM, g his own alphabets as the modern practice not only 
u, ' vl| s ‘useless duplication’ hut means a huge waste in every 

f"i iii. 

Adoption of Roman Script while retaining the phonetic 

• racter of Devanagri Script will not avoid duplication, as 
I'' 1 purposes of Knglish he will have to pronounce those very 
\ xt nbols differently. To avoid confusion it is much better to 
h ue different symbols for different sounds. 


Mother tongue is learnt very early in one's life while 
students offering Pali in matriculation of Calcutln University 
tried to learn Pali at a stage when they arc familiar (pro- 
bablv more familiar having spent a lot of time and energy) 
vith Roman script. Whether there was any difficult}' in 
learning the language cannot he decided unless a similar 
experience of teaching Knglish through Bengali or Deva- 
nagri character is tried with those who arc in similar cii- 
cumstances. Probably the number of books prescribed for 
Kxamination was small and students always found it easier 
to learn them specially when there was no test of speech. 

One w'ould easily see that the adoption of common script 
by people claiming origin from the stock both in language 
and culture would be beneficial. But it is extremely doubt- 
ful if a common script will benefit those whose languages are 
entirely dissimilar. Any Bengali, (iujrati, Maraliti or Hindi 
speaking gentleman will be able to understand something 
of each of these languages if they are written in the same 
characters. But if a Hindi or Bengali sentence is put before 
a Kuropean in Roman characters he will find nothing 
intelligible ar.d familiar except the form. 

I have said elsewhere that controversy about Hindi and 
Urdu is entirely aitificial. Do not Mohammedans living in 
Madras speak Tamil or Tclegu as well as their Hindu 
brethren living with them. They will always find the 
characters which have been in use for ages more bandy as 
they will find the literature easily avail, bio to keep up their 
interest. It will be another uphill task to reprint literature 
already available in Roman characters. 

An example of Turkey is given where Roman script has 
been adopted in place of Arabic one in use so far. It may be 
that Turkey did it easily because when it was foreign it was 
immaterial whether it was one or the other. It may he that 
Turkey did it to fall in line with the rest of Kurope as it dis- 
carded some of its customs as well to he on par with its 
neighbours in other matters also. 

As regards the smallness of the number of alphabets one is 
tempted to draw attention to capital and small letters and 
also the difference between letters used in writing and in 
print. Consequently taking all these points together one 
sees that the difficulty of learning a large number of alpha- 
bets or symbols is not confined to Devanagri alone. It 
exists elsewhere as well. 

Saligram Bhargav. 
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Observation on a Disease of Mango at Benares 

Mango like so many other important fruit tr^es of 
India has becii the prey of a large number of diseases 


both due to insects and fungus. Among the many pest , 
that happen to affect the plant and the reproductive shooi. 
the mango hopper and the mildews occupy the foremo.v 1 



I'm. 1. 



l ; m. 2 

position, an<l in several cases Rood deal of damage lias The disease to which a reference is going to he tna< ■ 

been reported to be caused by these formidable pathogens*. the present paper is an altogether different one. 
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It was in the* month of June? 1933 that the author’s 
attention w.is drawn to certain inan^o trees hearing inflo- 
rescence along witli the well developed fruits (Fig 1 ). 
The occurrence of such abnormal inflorescences being 
limited, their inportanee was not felt to any well marked 
extent in 1933 but the recurrence of the same pheno- 
menon next year and its abundance in the current one 
led us to set an enquiry, the preliminaries of which are 
given below. 

Symptoms : The main symptom of the disease is the 
production of abnormal inflorescene *s on trees along with 
the normal ones in the flowering season. There is practi- 
cally no difference between these two types of reproductive 
shoots but with the progress of time the growth of the 
normal inflorescence gets arrested after fertilization and 
development of fruits while the abnormal ones continue 



Fir.. J. 


to grow slowly and do not bear. They grow in abundance 
tip to the advent of intense heat waves in the month of 
June when a majority of them dry up and fall and only 
a few continue to grow up to the next flowering season. 
During rains most of these flowers rot and assume a 
black colour. They have been found to be chiefly confined 
to the young trees and also to the ones which are fruit- 
ing in the season. They are rarely found oil trees which 
fail to flower. 


As to the morphology of the individual flowers there is 
very little difference, lml the inflorescence differs widely 
from the normal ones. The flowers here arc found to be 
arranged more eompaelU along the axis (Fig. 2, 1-1). They 
also bear scale leaves (tig. 2, 5-‘>). Inflorescences have 
been found with flowers nr with scale leaves or with both 
intermixed. According to the length of the main axis 
and secondary branches, the inflorescences can also he 
divided into two groups (a) compact (fig. 2, 3, 1. ", X and 9) 
and (l>) Semi compact (Pig. 2, !. ‘3. 5, (>) but it may be 
noticed that even in the latter ease where the flowers or scales 
occur at the apex of the branches they are set as compactly 
as in the foimer one. The flowers are all sterile. 

The disease lias been found to recur oil the same 
plant throughout the three consecutive yea is of observa- 
tion. In the present year a certain number of trees free 
from the disease have been marked in order to study 
its spread to the new plants 

Extent of damage: An estimate made on a large 
number of trees within 111 * I’uiversity compound indi- 
cated that the percentage of affected trees is nearly twenty 
two Of the total fruiting spurs on the different individuals 
the proportion of those converted into abnormal inflo- 
rescences was found to vary from 0.1 to 1 00 per cent 
(fig. .1 ) with an average of h 7 per cent. Occurrence 
of cent per cent infection was found to he confined to 
the very young trees. 

Apart from the morphological interest, the development 
of such abnormal inflorescences has goi a profound bear- 
ing on the economic side If a proportion of the fruit- 
ing spurs remains unproductive there is a definite loss to 
the orehardist. Excepting on ecitain young trees the 
outbreak of the disease lias not been so serious as to 
call an immediate attention but if it spreads to new T trees 
and increases in intensity it may endanger the plantation 
of this important fruit tree in the localities near about 
Ren a res. 

Further investigations are in progress. 

Institute of Agricultural Research, R. N. Singh. 

Benares Hindu University. S. C. Chakravarli. 

Explanatory notes for figures 

pig. |. A mango tree bearing abnormal inflorescence 
along with developed fruits. 

Fig. 2. The abnormal inflorescence of Manga 1-4 
with flowers ; 5-9 with scale leaves, 1, 2, 5, b 
semi-compact ; 3, 4, ", X, 9, compact. 

pig. 3, A mango tree where all the fruiting spurs have 
been converted into abnormal inflorescences. 

1. Rao, Ramchaiidra Y., The mango hopper problem 
in South India. Agri. Javrn. India., 25, 17, 1930. 

Waglc, I*. V., Studies in the shedding of mango flower 
and fruits Fart I, 15 No. 8, 1928. 
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Incidence of dermal leishmanoid and its Probable 
Aetiology 

The term dermal leishmanoid was first used by Sir I T . N. 
Brah madia ri for a peculiar type of skin eruptions discovered 
by him in 1 ')22 in certain patients who had recovered from 
Kala-azar. Since then, much work has been done on the 
subject. The tendency of replacing the above name by 
dermal leishmaniasis is unfortunate, as cutaneous leishma- 
niasis or tropical sore, is no doubt also a form of dermal 
leishamaniasis. I suggest that the term leishmauo-denua 
may he used for the condition. 

Up to now it has been assumed that dermal leishmanoid 
is a manifestation of immunity of the internal organs to 
infection with leislitnania donovatii, acquired either after an 
attack rtf Kala-nzar or more rarely in persons, living in 
endemic areas of kala-nzar, in whom there has been no 
previous clinical history of the disease. 

One remarkable fact that has to be noted about dermal 
leishmanoid is that it does not occur outside India. I am 
indebted to Sir U. N. Brahmachari for giving me the 
following information on this point from personal communi- 
cations received bv him from observers in various parts of 
the world outside India, where kala-nzar occurs: 

The librarian of the Royal Society of Medicine lias given 
a note that after a careful search for cases of dermal 
leishmanoid or post-kala-azar dermal leishmaniasis occurring 
in places outside India, he was unable to find any. 

Professor Knrico Emilio Franco of the University of Bari, 
Italy, has written to say that he has never seen a ease of 
dermal leishmanoid. 

Or. M. Khalil Bev, Professor of Parasitology, Egyptian 
University, Cairo, lias stated that he met with a case resem- 
bling the disease in a district in Egypt. But lie further stated 
that while there was a great incidence of oriental sore in the 
locality, no positive proof of the existence of visceral leish- 
maniasis was available there. It therefore appears that the 
case noted by him might he one of non-ulcerating oriental 
sore resembling dermal leishmanoid. 

Dr. M. D’Oelsnitz, from Nice (France) stated that he never 
found any case of dermal leishmanoid in infantile kala-azar 
in his experience. 

Dr. H. J. Smyly, Cheeloo University, Tsinan, Shantung, 
China, has written to say that so far he has not met with a 
single case of dermal leishmanoid in China. 

Dr. C. IJ. Lee, Department of Medicine, Peiping Union 
Medical College, Peiping, China, lias not met with any case 
of dermal leishmanoid in Peiping or elsewhere in China 
where kala-azar is prevalent. 

From the above it is concluded that no undoubted case 
of dermal leishmanoid has been observed outside India and 


it may he argued that there are two kinds of leishtnania 
donovani, one which gives rise to kala-azar without sueh 
sequelae as manifested by dermal leishmanoid and another 
to kala-azar wliieh may subsequently he followed by it. If 
this view is correct, then it nriv he possible to discover in 
future the different features of the two strains of leishmania 
donovani, hut at present the idea is purely speculative. The 
fact that in practice one meets with cases of kala-a/.ar which 
may remarkably vary in their response to antimony 
treatment also lends support to ihe view that there may he 
different strains of leislumnia donovani in existence. In 
India perhaps both the strains exist. 

Brahmnclmri Research Institute, 

82/3, Cornwallis Street, Phanindramith Bralimachari. 

Calcutta. 

l f ).S.35. 


A Polyembryonic Grain of Paddy (Oiyza Saliva) 

While examining the germination of tin* I*, progeny of a 
cross between Type 782/34 X Type 401/34 n solitary grain 
was found sprouting with two plumules. Careful examination 
of the specimen revealed that not only the two shoots were 
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from the same grain, but there were also two distinct primal/ 
root systems. The distinct and separate nature of the plumules 
and their root systems naturally suggest that this is a clear 
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case of a double embryo in a single grain of paddy. (To be 
distinguished from the so-called ‘Double Rice’ where the 
number of ovaries in the flower is three, and gives rise to 
2 to 3 grains inside the husk). 

Such cases of pol\ embryonic grains in paddy are Very 
rare and only few eases are on record. II. Kiiiuuru" in Japan 
was the first to record this in paddy. He found a single 
grain which produced two plants, which were identical in 
nature. In October at the time of harvest there were in all 
2 J tillers in the two plants taken together. Ordinarily in 
this variety (Sekisan) the average number of tillers is 10. 
Kumoro * germinated all the seeds from these two plants 
but none of them were polyeinbryonic as before. Rodrigo 6 


LW 

made the problem very comp’icated. It would, therefore, 
be better to wait till more confirmatory information vouched 
by ombryologieal and genetieal studies is available on the 
subject. 

Ramiah and others 4 have shown that the pure line T 24 
and its hybrid progeny consistently show this polvembryo- 
nal behaviour in proportion of 1 in 1000 seeds. They regard 
this phenomenon as a heritable character in rice. Its 
occurrence in a cross ( Type 782/ .14 X Type *401 / .VI ) suggests 
that a slightly disturbed condition in the plant may be res- 
ponsible for such a behaviour. I think it would be safe at 
this stage to regard it as one of the various kinds of abnor- 
malities met with in nature. 
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in the Philippines also found a grain of a rice variety like 
that of Kumoro * and later germinating about 107,000 seeds 
of this variety got only one seed with two plumules. Later, 
Jones 1 in America obtained a polyeinbryonic grain from a 
cross between two varieties of rice. The twins resulting 
therefrom were of hybrid nature and according to him, arose 
from one fertilized egg. 

In India, Ramiah, Parthasarathy and Ramanujam* are 
the first to recoul such cases in a pure line T 24 and in 
several hybrid progenies. In their recent publication they 
have studied some very interesting cases of twins and even 
triplets in paddy. 

From the literature, it appears that the origin of polyein- 
bryony in Paddy may occur in various ways. In some cases, 
however, the occurrence of a double embryo-sac as suggested 
by Ramiah and others 4 is a very plausible one. 

But the occurrence of a normal diploid individual in 
association with a haploid one (Ramiah and others 1 ) has 


The photograph of the actual specimen is prepared 
through the courtesy of Dr. II. N. Roy of the Zoology Dept., 
Calcutta University. 

Rice Research Station, Kric Amullya Ratan Ranerji. 

Chinsurah. 

15 . 8 . 35 . 

1. Journ. Amer. Soc. Agron ., 20, 533, 1928. 

2 . Bot. Mag. Toledo., 86 , 23 , 1022 . 

3 . Cur. Sci., 1 , 27 7 , 1033 . 

4. lad. Journ. Agric . Sc., 2, 110, 1035. 

5 . Philip. Agric., U, 629 , 1925 . 
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On Algae found in Soil Samples from an Alluvial 
Paddy Field of Faridpur, Bengal 

An investigation of algae found in alluvial soil samples 
from a paddy field of Faridpur, Bengal, has been in progress 
in this laboratory for some time at the instance of the 
Imperial Council of Agricultural Research. The samples, 
which were collected by professor J. C Glinsli of the Dacca 
University, consisted of two tubes, one containing a few 
grams of sifted and air-dried soil and the other a few cubic 
centimetres of muddy water from the same source after it 
has been water-logged for some time. 

A series of cultures, with Bristol’s 1 original and diluted 
aqueous mineral salt solutions, were set up on 19.12.3-1 m 
wide-mouthed bottles and petri-dishes filled up to a depth 
of about half an inch with burnt sand or sterile, sifted gar- 
den soil. The bottles were then tilted on one side to provide 
both moist substratum and free water surface for the algae 
to grow upon. The series was then divided into two sets, 
one was inoculated with the soil and the other with the 
muddy water sample. The substratum of each of the petri- 
dishes was then covered with a piece of chemically pure, 
sterile filter-paper which was kept in close contact with it. 
The entire operation was performed under a complete 
aseptic condition. 

First set : The liquid media of few culture-bottles 
turned greenish at the end of about four weeks while on 
microscopic examination, single and dividing cells of 
Protococcus viridis Ag. were observed. Very small, 
isolated, young filaments of Phormidium luridum Gom. 
appeared on the surface of the liquid media of the bottles 
and oil the filter-papers of the petri-dishes after the lapse of 
nearly three weeks more. They eventually formed patches 
and covered the whole available spaces. Gelatinous, brown 
patches, composed of juvenile forms of Nostoc commune 
Vnuclier, were observed with unaided eyes on the surface 
of the substratum of a few' cultures about a couple of 
mouths later. Tolypothrix campy lone moides Ghose 
appeared about a year after. 

Second set : Cells of Protococcus viridis and filaments 
of Phormidium luridum could, at first, be traced by the 
middle of February. Subsequently, juvenile forms of Nos- 
toc commune Vaueher Phormidium valderianum (Delp) 
Gom., Phormidium corium Gom, Nostoc sp. ( ? ), 
Calothrix Braunii Hornet et Flab., and Fischerella 
muscicota ( Tlinret) Gom. appeared on the substratum and 
on the sides of most of the culture-bottles and also on 
the upper surface of the filter-papers of a few petri-dish 
cultures, flic developmental stages of some of the forms 
continued for such a long time that it was not possible 
to identify them with any degree of certainty until quite 
recently wrtien such stages were over. The specific name 
of a Nostoc could not at present be added owing to its 
difference from the know n forms. 


It has been possible to isolate all the nine species 
of algae in pure forms and out of these only six could 



Fig. I 


be successfully grown in agar medium containing dilute 
mineral salts. The remaining three, Calothrix Braunii t 
Phormidium ra'derianum and Fischerella mnscicola , 
produced very small patches and there had been no further 
development. Figure I shows seven of the pure forms 
on agar medium in tubes. The cultures wcieset up on 
b. 10. 34 and photographed on 9. 3. 35. 

Tube 1. Nostoc commune Vaueher. 

„ 2. Phormidium luridum Gom. 

„ 3. Phormidium corium Gom. 

„ 4. Protococcus viridis Ag. 

„ 5. Nostoc sp (?). 

„ b. Fischerella mnscicola (Thuret) Gom. 

„ 7. Toly pithrix. campy lonemoides Ghose 

Figure 2 shows the nature of growth and develop- 
ment of Phormidium corium on agar medium which 
was inoculated on 12. 1. 34 and photographed on (>. 7. 31. 



Fig. 2 

The soil under investigation is particularly rich in blue- 
green algae associated with a large number of bacteiM 
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. iid there is complete absence of diatoms. Kossowitsch* 
.'.'finitely proved in a few of his cultures that nitrog.n 
fixation was the result of bacterial activity and concluded 
; iiat there exists a symbiotic relationship between 
Pie algae and bacteria of the soil. Mucus investment of 
Mvxophvceae possibly plays an important part in helping 
the soil to retain moisture. 

Detailed results of my observations on b. 

ihlished elsewhere. 

1 wish to acknowledge my indebtedness to Prof. S. I*. 
Agharkar and Prof. l'reniy of Paris for their valuable 
suggestions and to I)r. H. N. Roy and Mr. I). Mukherji 
tor their generous help. 

Department of Botany, Jogendra Chandra Banerji. 

Calcutta University, 

US, Ballvgtinge Circular Road, 

Calcutta. 

3 s. 35. 

1. Bristol, B. M. — t >n the Alga flora of some desiccated 
English soil : an important factor in soil Biology. 
Ann. Bat. -U- 35. -SO, 1920. 

2 Kossowitsch. P.— UnterMicliungeii rher die I ‘rage, 

oh die Algon frien stirkstoll fixi- 
rcn. — Hot. Zeit., I Ti ft. 5., pp 9S- 
1 1D, 1804. 


Certain Intermediates for the Synthesis 
of Phenantlirene 


1’ ned el Crafts’ reaction with aliphatic unsaturnled acids 
and lactones, and aromatic hydrocarbons has been studied 
by Eijktuanu 1 , and a few phenyl and substituted phenyl 
■leiivativcs of aliphatic acids have been obtained. Very 
few Friedel Crafts’ reactions, however, with cyclic utisulu- 
rated acids and bicyclic lactones have been studied up 
t'» this time and among them may be mentioned 
tin* reaction of plithalides with aromatic compounds, 
ibe present work was undertaken with a view to study 
bis reaction with saturated bicyclic lactones of the type 
f ’I Hexahydro u-coumaraiione (I) and nnsaturated aeids 
tin* type of z1' ,a c.yelohexenacetic acid (II) 
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The main object of the present work, however, is to 
synthesize phenantlirene derivatives by the condensation 
of cyclohexano-lactone. (hexahydro -a- eoumaranone ) and 
its derivatives with aromatic bodies. A new synthesis of 
Hexahydro. a eoumaranone has been achieved by the 
present author in the following way. Ethyl evclohexa- 
nono-2-carboxylate was converted to diethyl cyclohexa- 
nonc-2- acetic -2- carboxylate (Bp. lfil-1n2°/5 mm) by its 
interaction with ethyl chlorncctate in presence of sodium. 
CycIohexaiioue-2-aeetie acid (Bp. I «»7 - 1 "(J°/ 7* mm, Ethyl 
ester Bp 130°/ 10 mm; Semicarba/.oiie of the acid M. P. 
200° C ; semiearbazons of the e.stcr M. P. 19(>°) obtained by 
the hydrolysis of the above ester was reduced by means of 
sodium amalgam and then heated with dilute sulphuric acid 
when the lactone he\ahvdro-a eoumaranone (I) (Bp. 137°/15 
linn 130®/ 10 mm.) was obtained in satisfactory yield. 

The lactone (I) was then condensed with beii/enc in 
presence of aluminium chloride and the product was 
purified by distillation in vacuum (Bp. l*>5 — 20(»°C/S mm. ; 
M. P. <)*>— 70*C acid chloride Bp. Ids — l7l°C/7 mm.; 
amide M. I*. l'»6 19?°C). The acid (II) was then con- 
densed with benzene in presence of aluminium chloride 
and purified by vacuum distillation. The fraction boiling 
at 195 200°C /S nun. solidifies and melts at I>8--*0 # C. 
Acid chloride Bp. 1 d 8 — 17 1 °C/ 7 mm.; amide M. P. 1% — 
19 < °C. Mixed melting point of the amide from the con- 
densation of (II) and benzene and the amide from the 
condensation of (I) and benzene is not altered (M I\ 
1% 19?°C). The arid is therefore III 
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Further study regarding the constitution of the acid 
and its conversion into phenanthrene is in progress. The 
details of the above wot k will be published in the Journal 
of the Indian Chemical Society. 

My sincere thanks are due to Sir P. C. Ray for his 
kind interest in this investigation. 


Sir T. N. Palit Laboratories, 
University College of Science, 
9. 9. 35. 


Ranujit (those. 


1. Zentralblatt, 1, 1416, 1904 ; 1, 1388, 1905 : i, 2045, 1907. 
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A Crystalline Bitter-principle from Andrographis 
Paniculata 

A crystalline bitter was isolated and studied by Gorter 1 
who prepared the tri-acetyl derivative and proved the 
presence of two double bonds in the molecule and Rave it 
the formula C, 0 1I SI () 4 . Hhaduri* described in scanty detail 
the isolation of two principles with the formulae C, f II,, O t 
and 0 , , I T, ,<>„(?) respectively. In the present work, the 
.bitter has been obtained in a pure form, in. p. 220® C 
(decomp.). The formula ascribed to it is C, 0 II,,, (), which 
is very close to that of Gorter. Our bitter, however, does 
not acetyl ate under ordinary conditions and contains only 
one double-bond (as determined by catalytic hydrogenation 
and a study of its additive reactions). It combines with 
HC1 and 1CI quantitatively. The presence of a lactone ring 
has been established by gentle hydrolysis with caustic 
alkalis or baryta, and two crystalline isomeric hydroxy-acids 
have been isolated m. p. 150° and ISO® C respectively, which 
may he reconverted into the original lactone. From analysis 
of the crystalline barium salts of these two, the molecular 
weight of the hitter has been deduced to he about .150 
agreeing closely to the formula C, 0 II, 0 O,, and this idea 
has been further confirmed hv analyses of the other deriva- 
tives of it. The bitter easily undergoes dehydration into a 
yellow resin at a little above its m.p. and at a higher tem- 
perature loses CO, being converted into a brownish gum 
which dissolves in organic solvents with a yellow colour 
with a strong green fluorescence. The hitter dissolves in 
FOCI, and reacts with PhNCO to give definite derivatives ; 
these reactions together with its easy dehydration are taken 
to indicate the presence of a Oil group. It gives a rotation 
[a] D °f— 123° 5 in acetic acid. Its reactions with zinc dust 
and with soda lime, its selenium dehydrogenation, and its 
potash-fusion will he described elsewhere. The presence 
of methoxyl-, ethoxvl-, aldehyde or ketone group is r.ot 
detectable, but a methyleiie-dioxy-group has been proved 
to be present. The work is being continued. 

Chemical Laboratory, S. S. Guha Sircar. 

Dacca rniversity, Rnuiua. A. Moktadar. 

1. Iiec. trav. chin. S3, 239, 1914 ; 30, 151, 1911. 

2. Amer. Pharm. 86, 349, 1914. 


Latent Heat of Condensation of Metals 

It is well known that the electron-gas theory of metals 
has met with notable success in explaining some of the 
properties of metals like the contribution to paramagnetism 
due to orientation of the electron-spin, density and compres- 


October, 39:?:, 

sibility, electrical and thermal conduction and so on. In t! _• 
present note attempt is made to extend the same hypothec 
to the calculation of latent heat of fusion of metals. 

Consider a system of isolated atoms forming the vapoi.r 
of a metal. If now by a process of adiabatic cooling, e«. ?. 
densation to the liquid or to the solid state is brought about, 
there is a decrease in the total energy of the system eqiui 
to the latent heat of condensation of the states concerncl. 
Condensation may be supposed to be due to an alteration 
in the cohesive forces betweentheelectroiiandtheionc.il 
account of which a gradual transformation takes place from 
the motion of the valence electrons in individual atoms of 
the metal- vapour to the motion of the free electrons in tin* 
solid metal. Since the thermal energy of the ions is relative- 
ly small, there will be consequently a decrease in the total 
energy of the free electrons corresponding to the energy - 
decrease of the system by condensation. Further from tin* 
general theorem of virial it follow’s that this would involve .i 
corresponding increase in the average kinetic energy of Hu- 
free electrons equal to the latent heat of condensation of Hi. 
system. 

The average kinetic energy per electron of the degenr- 
rate eleclron-gas at absolute zero is given by 
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where E 0 is the null-point energy of the electrons, n being 
the number of electrons per unit volume. The total kim-iir 
energy of the electron gas in a volume V containing S 
electrons is therefore 
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Now from the virial theorem applied to an assembly of 
particles subject to inverse square forces, w r e liave 

/I (Kinetic energy) 4- 'J (Total energy ) — 0 ... (.7) 

Applying (3) in conjunction with (2) to the fusion of a 
solid metal at constant temperature, the increase in total 
energy of the electron-gas on fusion, or the latent heat of 
fusion of the tnetal becomes 


- AE 


- j- un*. An 


l- EN. ^ 
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with the help of the relation n = N/V. We notice d ,al 
there will he no change in the kinetic energy of the ions as 
they obey the classical statistics where the kinetic energy is 
a function only of the temperature. L is the latent heat of 
fusion per gm-atom of the metal, N is the Avagadro number 
and AV/V is the relative change in volume on fusion. 
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From (1) we have 
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where q = density, A = atomic weight, /» H = mass of the 

hydrogen atom, and z = the number of free electrons per 
atom. Oil substituting the numerical values of the constants 
we get 

E = 15*54 electron-volts ... (6*) 

Hence from (4) 

L - 0'64 ' 100 ^Kilojoules ... (7) 

Thus from the density, atomic weight and relative change in 
volume on fusion, the latent heat of fusion of the metal can 
be calculated. 


The results of such calculations for a number of metals 
are shown in the following table. 
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3 U 

b‘940 

0*534 

2-81 

1*5 

2-70 

3* 

1 1 Na 

22 C K)7 

0*93 

l S3 

2*5±0*' 

2-93 

2.63 

1‘» K 

3900b 

0-83 

119 

2-5. 1 0-3 

1*9 

2.40 

I! Rb 

8544 

1*475 

104 

2-5±0*2 

1*7 

2.18 

\5 Cs 

13281 

1*84 

090 

2'5±0 2 

1*43 

2.09 

47 Ag 

107-88 

9.4 

3 05 

4-5±0’5 

88 

11.7 

- • Cu 

<3357 

83 

40 

4 1 ±0*1 

10*5 

11.1 

7'» Au 

1972 

19*3 (solid) 

3 31 

5-2 

10-9 

13.1 

SO Ilg 

200’bl 

13692 

2*59 

5-15 

8-65? 

2.34 

IS c<lj 

11241 

8 64 ( „ ) 

2*9 

4-7±0-1 

8*7 

5.21 

30 Z til 

65*38 

7-1 

3-54 

6*5t:0*5 

14*72 

6.97 


The average kinetic energy E has been calculated from 
(b). The values of JV/V are taken from experiment. The 
values of l, calculated from (7) are shown in the last but one 
column, and the experimental values in the last column. 
U will be seen that in every case the result calculated is of the 
n :'.ht order of magnitude, and that the numerical agreement 
,n *»v be considered to be on the whole satisfactory in vievv 
die extremely simplified model of metal used. Only the 
< as<> of Hg seems to be abnormal. 


Allahabad, D. S. Kothari. 

15.8.35 N. K. Saha. 


Structure of Benzil 

Ben7.il belongs to the trigonal trapezohedral class of 
crystals. Allen 1 from some ioni/.ation spectrometer measure- 
ments concluded that the lattice is hexagonal as the 
spacings calculated according to the hexagonal lattice had 
much less abnormal spacings than those calculated from 
the rhombohedral lattice. To decide the point more 
rigorously, we took rotation photographs about the hexa- 
gonal axis and one diad axis. The number of molecules per 
unit cell was found to be 3. The odd value shows definitely 
that the basic lattice is hexagonal. To determine the 
spacegroup we have next to see whether the lattice points 
lie along the diad axes or along planes normal to the 
diad axes. The diad axes have been found by Des Cloiseaux* 
to be the bisector of the m faces developed on the crystal. 
This result which was confirmed by Allen from X-ray 
measurements was again cheeked by us by fresh gonio- 
metric measurements. Rotation photographs along a diad 
axis gave a spacing 1/]/ 3 times that along the normal to 
a diad axis and the Triad axis shows that the diad axis 
is also the cell axis. Thus the spacegroups for 
the two cnantiomotpliic forms come out to be 1.) c 31 and 
n c 3 1. 

Intensities of re (lections trom some of the planes have 
been measured by a Zeiss photometer, lly trial and error 
method it is found that the benzyl molecule has its two 
benzene rings in two parallel planes in a manner similar to 
the structure proposed by Robertson for the dibenzyl 
molecule. A more thorough investigation about this group 
is in progress. The authors have great pleasure in thanking 
Prof. 5. N. Bose for his interest in the work. 


K. Banerjee. 
K. L. Sinha. 


1. Phil. Mag. S t 1037, 1027. 

2. C.rotlTs Chemische Krista llogra ph ic } 5, p. 200. 


Beat-Phenomenon in the “fading” of Wireless Signals 

The causes of “fading" of signal intensities at a distant 
station are well known. Radio-waves of appreciable inten- 
sity may be returned at night, which interfere with the 
direct or ground wave travelling from the transmitter to 
the receiver. Such atmospheric waves may have suffered 
one or more reflections at the reflecting layer and at the 
surface of the earth which can be considered a perfect con- 
ductor for wavelengths within the broadcast band. When 
the distance between the transmitter and the receiver is 
moderate the fading i9 mainly due to the interference of 
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the atmospheric wave and the ground wave. For long dis- 
tances, however, interference may take place between the 
different atmospheric waves arriving at the receiver by 
slightly different paths. The variation of signal intensity 
is due to the varying intensity and phase of the downcoming 
waves. If the reflection coefficient of the ionized layer is 
taken to be more or less constant the fading phenomenon 
is primarily due to the varying phase of the atmospheric 
wave. As the height of the reflecting layer, its electron- 
density ete., are constantly varying, the phase of the down- 
coming wave reflected from the ionized layer should also 
vary between wide limits. Appleton & Harnett's original 
experiments 1 show that for a distance of about 50 miles 
between the transmitter and the receiver, where the inten- 
sity of the ground wave is very much stronger than the 
downcoming wave, the average night-time value of the 



signal intensities is equal to the day-time value which is 
practically constant. This signifies that tlie phase of the 
atmospheric wave varies at random,— the phase-difference 
between the ground wave and the atmospheric wave lying 
between 0 and 2n, 

With such random phase-differences it is expected that 
the mean intensity of fading over a large interval of time 
would be more or less constant. From our 1/2 min. 
observations of the intensities of fading of the V.U C. signals 
(Calcutta), galvanometer deflections were averaged over 
10 minutes. These average values of signal intensity 
for every 1U minutes successively, altogether covering a 
period of 2 hours and .IT minutes, when plotted against time 
showed characteristics similar to the phenomenon of heats. 
This is shown in fig. 1. The amplitude gradually diminishes 
and then again it tends to increase. Other sets of observa- 
tions with the same station for shorter intervals of time 
seem to reveal the same feature. The fading of Nankin 
signals how ever shows this feature to a much lesser extent. 

The results strongly suggest the presence of two waves 
of nearly equal wavelengths. It is not considered likely 


that the transmitting .station which sends a wave-band is 
the cause of this beat-effect. In that case the mean galvano- 
meter deflections due to the day-signals would also show 
this effect. The day-signal intensity is, however, more or 
less a constant quantity. The possibility of a change of 
wave length on reflection at the ionized layer is also very 
remote. The effect can perhaps be attributed to a compo- 
nent of the earth's magnetic field modifying very slightly 
the wavelength of the atmospheric wave. 

Physics Department, S. R. Khastgir. 

Dacca University. Himalendu Sen Gupta. 

12.8.1935. 

1. Proc . Roy. Soc. A, 109 1 1925. 


Symbols on the punch-marked coins of 
Ancient India 

Mr. Durga Prasad’s Clarification and Significance of 
the Symbols on the Silver Punch-marked coins of Ancient 
India has been published in the Journal and Proceedings of 
the Asiatic Society of Bengal , N. S. Vol. XXX, 1931, No. 
3, Numismatic Supplement. One may not agree to all that 
the author has said ; for example, his utilizing the Tantrie 
texts for the interpretation of the Coin-Symbols is, to sa\ 
the least, unconvincing. Rut here we confine our remarks 
to one interesting finding of Mr. Durga Prasad. The autlu>i 
shows that some symbols are really as old as the era of the 
Indus Civilization, inasmuch as they occur in the same oi 
slightly modified forms on the Mohenjo-daro seals. The 
same fact has been pointed out synchronously bv Dr. C. I.. 
1‘abri in the Journal of the Royal Asiatic Society , April, 
PMS. It is difficult to determine what these symbols 
signified at the time of the issue of the punch-marked coins ; 
it is more likely that they were used merely as mint-marks 
or as decorations (as Greek on the coins of the later Western 
Satraps), than that they conveyed the same meaning as when 
they had been used ns pietographs on the Mohenjo-daro 
seals. Hut they definitely prove the diffusion of the Proto- 
Indian Culture, the traditions of which must have lingered 
in the heart of India till comparatively recent times when 
the punch-marked coins were minted. 

Allahabad. A. Ghosh. 

10.9.35. 




Supp lement 


Symposium on Ionosphere 

National Institute of Sciences 


[Held on the tttird August in the Hall of the Asiatic Society of Bengal under the auspices of the 
Xational Institute of Sciences , India. It teas reported in the last issue, of the Sciknck and (Si ltik v. that a 
Symposium on Ionosphere was organized by the Xational Institute of Sciences , on the JJrd August along 
with the second general meeting of the Institute. Since our September issue was almost ready it was not 
possible for us to publish the summary earlier .- Ed . J 


Sir L. L. Fermor, F.U.S., the Director of Geolo- 
gical Survey of India and the President of the 
National Institute of Sciences, presided at the function, 
hi declaring the symposium open Sir L. L. Fermor 
remarked that ‘Symposium' meant drinking together 
and, in this ease, from the Cup of Knowledge. lie 
llurcfore requested the participants to describe the 
subject as far as possible in such language that the 
other fellows and guests could easily follow Hie 
discussion. 

Professor S. K. Mitra 

Professor S. K. Mitra, Gho.se Professor of Physics, 
Calcutta University, opened the symposium. lie 
gave a very interesting review of the state of the 
atmosphere above us and exhibited a large number of 
•slides as well as a cinematograph film of the cathode 
vav oscillograph records of the reflected echoes. 
His review is summarized below. Said Prof. 
Mitra : — the atmosphere up to a height of about 
h* kins, where constant changes in the atmosphere 
;,,v taking place, is known as the troposphere, over 
llus is the transitional region known as the tropo pause 
at hr which we have the stratosphere, where the tem- 
perature of the atmosphere is found more or less 
s,( ady and is about 80 degrees below the icc lempera- 
h,,v - Above the stratosphere is the osonosphere. at 
Hi-- height of about 30 km. This is the region where 
a ‘‘onsiderable amount of ozone is present which is 
Sponsible for the cutting out of the ultra-violet part 


of the solar radiation. Near about this region is an 
ionized I)-region, a direct proof of which has recently 
been obtained by the resea relies carried out at 
Calcutta. 

From about 100 kms. above the earth's surface 
is a height extending beyond 300 kms. the atmosphere 
is strongly ionized and is stratified into a number of 
layers. The whole of this region is known as the 
Ionosphere. The existence of electrical conductivity 
iu the upper atmosphere was first proposed by Hal four 
Stewart in 187.S to explain diurnal variation of 
terrestrial magnetic intensity, and in 1 DOU Kennedy 
and Heaviside, postulated the existence of upper at- 
mospheric ionization to explain long distance wireless 
wave propagation. Hut it was almost a quarter of 
a century later that in 1925 Appleton proved experi- 
mentally the existence of such ionized regions at a 
height of about 90 Kilometers. This layer is now 
well know’ll as the Kcnnelly-Heaviside layer . After 
this direct evidence the progress in the study of the 
state of the upper ionized atmosphere has been very 
rapid, and now it has been proved that in addition to 
the Kennedy -Heaviside layer there is one more per- 
manent layer at a height of about 250 kms. which is 
known as the F-Iayer and is also called after its 
discoverer the Appleton layer. 

In addition to these two permanently ionized 
regions two other layers, the E 2 (height 150 kms.) 
and the F L (height 180-200 kms.), have also been 
found to exist during the day time. 



A simple theory of the mode of propagation of 
wireless waves in medium containing charged particles, 
first suggested by Kecles in 1912, was developed by 
Larmor in 1921. The theory was elaborated by 
Appleton, Goldstein and others by taking into account 
the effect of the earth’s magnetic field on the motion 
of electrons and ions. This theory is known as the 
magneto-ionic theory of the Ionosphere. It follows 
from this theory that a radio wave packet sent up- 
wards into the ionosphere is split up into two 
components in different states of polarization. If the 
two component waves enter regions of gradually in 
creasing ionization then they may give rise to three 
reflected echoes, one of the two component waves be- 
ing reflected from two different ionic densities. Con- 
ditions are, however, usually favourable for the obser- 
vation of only two component echoes, the first being 
a right-handed and the second a left-handed compo- 
nent in the northern hemisphere. The third eoinpo 
nent. echo is almost always missing hut is reported 
to have been observed at Allahabad by Mr. 
G. It. Tosbniwal and his coworkers. 

Out of the various methods so far used by the 
scientists for the study of the upper atmosphere the, 
most lruitlul one has been the radio method known 
as the pulse or group retardation method first 
employed hv Brcit and Tuvr and subsequently deve- 
loped by various other workers. Briefly speaking, 
the method consists in sending up wave packets of 
short duration from a radio transmitter. These 
waves return after a few mi Hi -seconds being reflected 
from the ionosphere. Study of these echoes has 
given us considerable information regarding the 
ionosphere. 

I sing this method it has been found that at. 
Calcutta the number of electrons per cubic centi- 
meter during summer noon for the Kennellv- Heavi- 
side region E , (height 90 kms.) is 7.3 x 10 B , for E L , 
(height 150 km.) the number is 11 x io for E , 
(height ISO km.) the number is 13 x ]0 r ’ and for F 2 
(height 250 km) the number is 20 x 10 5 electrons 
per cubic centimeter. These numbers are much 
higher than those obtained in higher latitudes. This 
is in accordance with the view that ionization is 
caused by the rays of the sun. 

It has also been shown that the lower boundary 


of the E l region is extremely sharp and the corres 
ponding boundary for the main F region is very 
diffuse. 

By observing the penetrating frequencies for tin 
two magneto-ionic doublets it lias been possible h> 
find out the value of the earth’s magnetic field at 
heights of about 250 km., a task impossible for ;i 
geophysicist. 

It is possible, by means of the pulse method, to 
determine the number of collisions per second 
of electrons and ions with neutral atoms and moloeules 
at ionosphere levels. Recently, another method has 
been developed for estimating the eollisional fn 
quciicy. This is known as the method of interaction 
of radio waves. It is sometimes found that when a 
receiver is tuned to receive a station on a particular 
wavelength the speech or music of another station 
working on a different wavelength is heard on tin- 
background. 'Phis phenomenon is also known ns the 
Ln.rvmboury effect. 'Phis effect was so called because 
Tellegen, listening in Holland to the. signals of the 
Baromunster B. station in Switzerland found that 
the programme of the Luxembourg station could h*- 
heard faintly in the background. 'Phis could not he 
due to nearness of the wavelength as these were 
widely different. 'Pile origin of this cross modulation 
is traced to the < oijisiou of electrons with neutral 
atoms and molecuicrf in *he biosphere. In the lower 
region the eollisional frequency is found to he 
about 10 per see. 

From experimental evidence, obtained by Appleton 
it seems ti.it there is a possibility of the existence 
of molecular temperatures as high as 1200° Absolute. 
— a temperature at which many metals easily melt. 

It. seems almost definite now that the solar light 
is the chief agent for ionizing the upper atmosphere. 
According to Milne, neutral particles shot off from the 
sun may also he one of the ionizing agencies. Experi- 
ments made, during solar eclipse give strong support 
to the photo-ionization theory, and also indicate lint 
corpuscles may have some influence on the. outermost 
F region. Meteoric showers and thunder storm* 
have also been found to increase the ionization of t ;!l ’ 
ionosphere. 

The origin of stratification of the ionosphere bdo 
Ei, K 2 , Fi, Fa etc. regions is still not definitely 
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known. Of the various suggestions one may be men- 
tioned. The four regions beginning from Ej might 
he associated with the. four different ionization 
potentials of atomic and molecular oxygen and nitro- 
gen. Division of F into F i ami F during day may 
also be due to upward movement of atmosphere due 
to temperature expansion. The origin of ‘ 1) ' might 
he connected in some way with the formation of 
ozone at a lower layer. 

Mr. G. R. Toshniwal 

Prof. Mitra was followed by Mr. G. It. Toshniwal 
of the Allahabad University. Mr. Toshniwal divided 
his remarks in three portions, the first part summa- 
rized the work done at Allahabad, the second contained 
a critical review of the work done, outside India, and 
the third dealt with the need for further research 
mi Ionosphere in India. 

Wohk do nk at Allahabad — Tile F layer cquiva 
lent height was found to be about 250 kins, and the K- 
layer height to be about 100 km. 

Kven during the night sometimes the ionization 
of the F-lavcr was found to increase suddenly. 

The rare phenomenon of occurrence of the mag- 
iirlo-ioiiie triplet, as foretold by Lheory, lias also been 
successfully observed at Allahabad. At times a 
jumble, of peaks has been also seen during sunset and 
sunrise periods. This phenomenon, Mr. Toshniwal 
suggested, appeared to be due to the undidatory 
structure of the F-layer, and also to the possibility 
of arrival of echoes from a non-vertical direction. 

Observation taken during the last lunar eclipse 
of 19th January, showed a marked decrease in the 
l"‘ight of the F-layer. 

'Hie measurement of ionization of the E-layer 
carried out in April of this year by using a low power 
li ausinittcr was illustrated by means of a slide. 'I he 
ionization showed a scmi-durnal variation and was 
• \ plained to be due to strong absorption of the waves 
faring the midday period. The absorption was 
assigned to the formation of ionized layers below the 
*• layer during the midday, thus supporting in a way 
'litra and Syam’s theory of a D-layer. 

Study outsidk India — A critical review of the, 
Sl ;, lv of Ionosphere in other countries was then given. 


The possibility of the existence of a G-layer above 
the F-layer, due to the work of Kirby and Tudson 
of the National Bureau of Standards in America, was 
pointed out. 

The F L , -layer has been found to show during 
summer one maximum of ionization at about 9 in the 
morning and another at about 8 I\M. This has been 
explained by Appleton to be due to high molecular 
temperature of the upper atmosphere, which causes a 
low air density at those heights and consequently a 
low electronic density during summer midday period. 
Kirby and coworkers in America regard that this is 
due to the fact that, the penetration frequency mea- 
surement during summer midday periods is incorrect, 
because of increased absorption. 

The presence of high temperature in the higher 
altitudes lias been inferred from some experiments 
on sound. In the ease of very large explosions it 
is frequently found that while the sound cannot, he 
heard for more than 80 to 50 kins, round the explo- 
sion, it is again heard at places very much further 
away, at distances of 150 200 kins, from the explo- 
sion, and often quite loudly. This phenomenon has 
been explained by W hipple to be due to an increase 
in temperature with height alter about 85 km. Such 
an increase in temperature increases the velocity of 
sound in the upper regions and can easily explain the 
ship distance phenomenon in sound propagation. 

Mr. Toshniwal while disagreeing with Appleton 
supported the absorption theory of Kirby and others, 
in view of the form of the E-laver ionization curve 
obtained at Allahabad which had a similar double 
hump structure. It. was suggested that in order to 
dually settle between the two rival views it was 
essential to study the ionization of the F g -layer 
in summer with high power in the aerial. If 
Appleton’s view is correct then the transmitted pulses, 
however strong, will indicate the same ionization, but 
if the absorption theory is correct, then by using 
stronger pulses only one maximum will be found 
at noon. 

It lias been known now for over two and a half 
centuries that there are more or less regular daily 
variations in the height of the barometer, culminating 
in two maxima and two minima during the course of 
21 hours. The semidiurnal variation shows a maximum 



[ 4 ] 


ami minimum al 10 o’clock A.M. ami I\M. and 4* 
o’clock also both A.M. and P.M., respectively. All 
explanations given so far have proved illusory. 
Mr. Toslmiwal pointed out the parallelism existing 
between the F - ioni/ation ami the semi-diurnal 
variation of the barometric pressure and suggested 
that if Appleton’s view be correct then the same 
cause may be responsible for the two phenomena. 

Need oe vumiKii work in India— Though con- 
siderable work is being done in other parts of the 
world, yet there is practically no datum available for 
tropical countries, which will be very helpful in 
explaining various problems. The observation of as 
many as a dozen multiple echoes of different inten- 
sities at Allahabad shows a definite need of .studying 
their polarization. The lunar eclipse phenomenon 
also needs further confirmation ; and more data on the 
ionization of the various layers collected in Judin will 
be very useful in deciding about the various theories. 

Professor M. N. Saha 

Prof. S. K. Mitra, in bis opening address, has 
talked of the " Ionosphere,” and has given details of 
experimental methods perfected within recent years 
for its study and given you an admirable summary 
of the results so far obtained. It may be mentioned 
that ‘the ionosphere’ is only a phase for the upper 
Atmosphere extending from 20 kms. upwards, and 
there are several methods available for its explora- 
tion. These are : 

(1) Direct studies, by the sending of pilot 
baloons, stratosphere flights etc.; such studies are 
continued only to the lower layers. 

(2) Investigation by radio methods as sketched 
out by Dr. S. K. Mitra and the other speakers. 

(.*1) Investigations of the spectra of the Aurora 
and the Night Sky. 

(t) Investigation of the, upper Atmosphere from 
studies on the propagation of sound through it, 

(5) Imcsligalion of the Ozone content and its 
periodic variations. 

((5) Study of the fall of meteors, fire halls and 
metorites through the upper atmosphere. 


My submission is that we can hope to obtain 
a complete picture of the upper Atmospher* 
when the materials collected from these different 
lines of study arc utilized in a synoptic study. 

My own work is an a It cm pi on these lines, and 
is entirely theoretical. The, problems which I am 
going particularly to discuss are very ably summa 
rized by Dr. Mitra in the concluding parts of hi<> 
address. 

It is now well-established that the ionization of 
the Kj, K,, F,,- layers is undoubtedly due. to 

sunlight, as early contemplated by Schuster. But t li«- 
mechaiiism of ionization has not been rendered clear. 

ill fact, Swann questioned the capacity of ultra 
violet solar rays to produce the amount of requisite 
ionization, lie was followed by Chapman who 
calculated, from variation of ion-eon tent in the K 
layer, the coefficient of recombinations, ami the num- 
ber of ions which must he produced by sunlight to 
maintain the requisite amount of ionization. 
Chapman showed that if iL be supposed that the sun 
radiates like a black body al a temperature of 
(5000 ° K, and rays possessing a wavelength < 1350 A 
units are capable of ionizing the. atmosphere, tin 
required amount of ionization can be maintained. 
Many investigators do not appear to be satisfied 
with Chapman’s calculations, for in a recent note 
to A future. Miller invokes the aid of soft X-rays 
supposed to be emitted from the sun. for maintaining 
the ionization. 

It can lx- proved from recent Spectroscopic inves 
tigations tlnd Chapman’s assumption that !) c. Volt 
rays can produce ionization in the eonsituents of the 
solar atmosphere is totally erroneous. The chief consti- 
tuents are molecular ()., and N j , and probably 
atomic O and N, as is revealed hv the spectra of th‘ 
Night Sky, and the Aurora. There may be small 
quantities of He, but its existence is not yet spectres 
copieally established. Recent investigations slum 
that the minimum ionization potentials of N , 2 is 15.52 
volts, that of O is 12.1 volts and those of 0, and N 
are 13.5(5 and 1-V.1S volts respectively. If we recal- 
culate the ionization of the atmosphere using thc-c 
data, it is found that the sun, if it be regarded is 
emitting like a black body at a temperature «>t 
(5000° K cannot maintain the observed ionization 
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r i<« upper Atmosphere. We are thus placed within 
i;>c horns of a dilemma as the radio experiments 
. tablish it beyond doubt that the ionization is due 
l.) some kind of light coming from the sun. 

In fact, the night sky data establish the point 
yond doubt. The negative bands of nitrogen, 
which have been conclusively shown to be due to X 2 
occur very strongly in the Aurora, but very feebly 
in the night sky, but Slipher of the 
I.owell Observatory Arizona, showed that the 
\„ + bands occur very strongly in the morning sunlight, 
when the upper atmosphere is just being illuminated 
h\* sunlight, as well as in the evening hours, when 
the last rays of the sun are disappearing from the 
upper atmosphere. The bands weaken during the, 
night. It is therefore clear that the solar rays eon 
I sin radiation capable of producing the upper state 
responsible for the excitation of X 2 to the upper 
state of N 2 + . Calculation shows that the energy 
required for this stimulation is nearly 21 volts. 

Wo are therefore forced to abandon the idea that 
1 lie sun radiates like a black body, a view long ad 
local ed by the present speaker. He has recently 
inrrird out certain investigations which show that if 
it were possible to observe the ultraviolet part of the 
solar spectrum, which is unfortunately rut off by the 
Ozone absorption, it would be found that the following 
lines would appear as intensely bright lines on a con- 
tinuous back ground. 

The early lines of Lyman series of hydrogen L < l , 
L/‘. .. energies 10.12, 12.0 c volts. 

The fundamental line of He, A 5X 1, energy 21.12 
volts. There may be certain other lines of metallic 
origin. 

The investigations on which these conclusions are 
Imsnl are entirely astrophysieal and deal with 
a gnicral theory of emission from stellar atmosphere. 
As tlie results are not yet completed, the results 
arc given out with certain amount of hesitation. 

I he remaining part of the address deals with the 
notion produced by these rays on the constituents 
of Itw earth's atmosphere, and shows that they are 
oapviM,. of explaining the night sky spectrum, as well 
,,s to some extent, the layer ionization of the earth's 
“biosphere. It is opined that the upper atmosphere 


is largely made up of atomic Oxygen and Nitrogen, 
which may partly account for the observed bending 
and acceleration of sound rays when propagated 
through the upper atmosphere. The speaker declines 
to accept the recent theories which assign to the 
highest layers a temperature of 1200° 0. 

Mr. P. Syam 

Prof. M. N. Saha was followed hv Mr. P. Syam, 
research scholar working in the Calcutta University. 
Mr. Syam gave an account of how they have been 
able to detect echoes from a virtual height of about 
55 km., giving direct proof of the existence of a low 
layer at this height, during the day-time. Pcsidcs 
the echoes, which are of infrequent occurrence, they 
have obtained other evidence in support of the. exist 
cnee of this Inver. It has been found that during 
the daytime there is a frequency band which is re- 
flected from the K region. The upper limit of Lhe 
frequency band is due to penetration of the K-layer 
and may be termed the ‘penetration limit’. The lower 
limit, which may be termed the ‘absorption limit', is 
due to absorption by the D-layer on account of large 
eollisional frequency present therein. There are other 
reasons which point to lhe conclusion that the com- 
plete disappearance of echo, as we have observed, 
cannot be caused by the formation of a diffuse. K-layer 
boundary and lowering of the same in daytime. 

The formation of the D layer may have some, con- 
nection with the formation of ozone, though recent 
investigations show that the ozone layer may actually 
be at a somewhat lower height than the l)-layer. 

Dr. S. K. Banerjee 

Dr. S. K. Uanerjcc, Offg. Director of observatories 
sent, the following summary of his observations. 

'Phe maximum of region K ionization is reached 
at a height of about 100 Kin. above ground; this is 
the level where the lower edge of the aurora is met 
with. Magnetic phenomena support the existence of 
sunspot period in atmospheric, conductivity at a height 
of 00 Km. and upwards. The ionization at sunspot 
maximum appears to be about 50% to 60% greater 
than at sunspot minimum. 



The. experimental ratio of summer noon to winter 
noon ionization is about 2.2 for region E and about 
1.5 to 1.8 for region F; there is a corresponding 
variation in magnetic activity. 

The influence of the earth's magnetic field is such 
as to make the ionosphere an aelotropic medium and, 
owing to the difference in the group velocities of the 
two components, a single wireless pulse may be split 
into a doublet. Magnetic storms are connected with 
abnormal ionization and this is probably associated 
with high speed charged particles from the sun. 

Large scale motion or wind in the ionosphere tend 
to produce corresponding magnetic variation. 'Hie 
most typical example is the relationship between the 
lunar atmosphere tide and the lunar magnetic varia- 
tion found by Chapman. There seems to be an 
extraordinary variability in ionospheric weather and 
it would be interesting to correlate them with mag- 
netic variability. 

It seems to be established that the sudden appear- 
ance of bursts of abnormal ionization is associated 
with thunderstorms. According to Wilson thunder- 
storms influence upper air ionization either by ‘run 
away’ electrons or by ionization bv collision produced 
at high levels owing to the intense electric fields 
involved. 

If thunderstorms have effects on ionosphere then 
we should expect some relationship between magnetic 
storms and thunderstorm activity. Brook’s work in- 
dicates close relationship between thunderstorm acti- 
vity and sunspots. 

Wilson supposes that if the positive potential of 
the upper part of a thundercloud is suddenly destroy- 
ed, then there would he a sudden rising of the negative 
potential at the bottom of the cloud, which might 
result in a discharge to the earth. The sudden rising 
of the potential at the bottom of the cloud will enable 
'run away' electrons, which have been produced within 
the cloud itself and have no longer to traverse a 
retarding field above the cloud, to reach the upper 
atmosphere or to he bent round by the magnetic field 
and get to earth. Schonland’s experiments involving 
use of a single Geiger counter do not appear to be 
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sound and point to the need for further work on ‘run 
away’ electrons. 

Discussion 

The main addresses were followed by an interest- 
ing discussion on the subject. 

Prof. A. C. Banerjee of Allahabad University 
opined that a temperature of 1200° absolute in tin- 
ionosphere as outlined by Prof. Mitra would mean a 
lot of radiation of heat waves towards earth. He, 
therefore, thought if such a temperature prevailed in 
the outer atmosphere, the temperature on the earth 
would be much higher than what it actually is. Prof. 
M. N. Salm pointed out that such a high temperature 
is molecular temperature at those heights and 
since the density of air at such heights is very low 
the heat capacity is very small and lienee the 
the radiation, if any, will be very little. Mr. G. It. 
Toshniwal said that the matter was still controversial. 

Sir T,. L. Fermor showed a keen interest in tin* 
similarity of barometric pressure curves and I hr 
K 2 -layer ionization curve as pointed out by Mr. 
Toshniwal and wanted to have further information 
of any such eo-relationship of ionosphere measure- 
ments with other data of interest to the geologists. 

In declaring the symposium closed, Sir I,. L 
Fermor referred to the importance of the study of 
Ionosphere especially i.. view of the expected deve- 
lopment of Broad-casting in India. Pointed attention 
was drawn towards the admirable work done nt 
Calcutta and Allahabad in carrying out such a study 
under great hardships. Such work is being done in 
England, America, Australia, Japan and Canada at 
considerable expense by their respective Radio Ih’- 
search Boards financed almost entirely by their 
respective governments, and other charitable trusts 
like the Carnegie Institution. 

For carrying out successfully the study of f ho 
Ionosphere costly apparatus and a hand of workers 
are needed, and since the funds at the disposal of the 
Universities are very meagre. Sir L. L. Fermor 
emphasized the need of State help for this clas* of 
scientific work. 



In Memoriam 



Millionaire ami I > hil:nit lire >] list 


Scolldinl, hiinl'cniiliiif, Mnv. L?i, f S.iS. 
Ml l:D: I.cika (Muss.), ,Uk|. II l«nu 


His Theory of W ealth : — 

'This, then, is held to be the duty of the man ol wealth : to set an example 
of a model, unostentatious living, shunning display or extravagance t to provide 
moderately for the wants of those dependent upon him ; and, after doing so, to 
consider all surplus revenues which come to him simply as trust funds which he 

is called upon to administer, the man ot wealth thus becoming the mere trustee 

and agent for his poorer brethren. 
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Elcctricity-its Use for the Public 
and for Industries 


The appointment by the Bengal Government of a 
committee* to enquire into the rates charged by the 
Electric Supply Companies was an event which 
passed entirely unnoticed by the daily press. Yet 
events like this ought to receive as much attention 
and comment from the upholders of public liberty 
as the more stirring and spectacular political 
questions, for the growth and maintenance of civilized 
life in a country depends not only upon proper 
solution of political problems but, to a greater extent, 
upon economic development. Countries, like Mexico 
and certain other South American Republics, enjoy 
full political liberty, but they count very little in 
the world’s politics as they are left far behind in 

*Appointment of a committee for enquiring into the 
rates charged by the Electric Supply Companies by the 
Bengal Government : The Committee was appointed in 
deference to a resolution passed by the Ren gal Legislative 
Council, and consists of a retired High Court Judge, the 
Accountant General of Bengal, and a representative of 
Commerce. Complaints have been made already by the 
Commercial Gazette (Monday, 26th August, 1935) against the 
composition of the committee which contains neither a 
representative of popular interests, nor any technical expert 
having no interest in the electric supply, and thus appears 
t<> run counter to the resolution passed by the Council. 


economic development, and the standard of civiliza- 
tion reached by (hem lias not been as high as that 
reached by the II. S. A. or the West European States. 
In this article we wish to invite the attention of our 
readers to the much neglected problem of public 
supply of electricity which, now-a-davs, is a main 
factor in economic progress and in which the public 
in this country has not so far taken any intelligent 
interest. 

Tt is well known that the growth of civilization 
is mainly due to the greater utilization of power for 
the use of man. In early times, man had increased 
his power by the enslavement of his followmen and 
domestication of animals like the horse, the cow, the 
elephant and others ; but a far greater source were 
the forces of Nature. Wind-power, power of flowing 
rivers have all been utilized in the middle ages, but 
the total power derived in this way was extremely 
small. Tt was only during the nineteenth century 
that man was able to grasp fully the problem of 
development of power, and evolve the proper machi- 
nery for the utilization of the huge reserve of power 
lying dormant in coal ami petrol deposits, in running 
streams, and in waterfalls. He has also now some 
idea of other sources of power stored in tides, in the 



304 


Science and Culture 


November, 1935 


heat of tin* interior of t lie? earth, but Ins nut yet been 
abb* to develop tin* proper machinery for harnessing 
thorn. 

At lirst the steam engine had undisputod sway 
of the* hold so much so that iho uinotoouth century 
has sometimes boon styled as the Aye of Sterna. 
Tho designation is justified, because the steam online 
has boon tho main factor in ushering the ‘Industrial 
Revolution’ in tho early part of the nineteenth 
century. But if tin* past century has boon the 
ago of steam, tho present, ago may be appropri- 
ately called the Aye of Kteetrieify , for it lias 
witnessed the world-wide development of national 
and regional schemes of electrical power-genera- 
tion and transmission. Tho preference of electri- 
city for development of power over . other 
systems of power-generation is due to its inherent 
advantages, and is likely to increase with time, for 
electricity can be easily generated from coal, petrol, 
alcohol, waterfalls, volcanic power and tidal forces. 
It can be easily transmitted over large distances and 
can l)c divided and subdivided in any proportion, 
ami supplied for all kinds of domestic use, for 
traction, and for all kinds of industries, big and small. 
The machinery can la* easily handled even by the 
untrained. It is therefore no wonder that electricity 
should be gradually driving out all other methods 
of power-generation and a time may come when 
animal power, as well as the old-fashioned steam 
engine may become extinct like the Dodo; and all 
the individual human occupations like cooking, 
lighting, etc. and private transport, as well as all 
large soak' operations in agriculture, industry and 
transport will be done through the agency of the 
almighty Kleetrieity. 

The Political and Sociological Problems 

The growth and development of such a potent 
method of power generation brings with itself its 
own political and sociological problems. At first, 
the advantage is all with the pioneers who develop 
the new machinery, form themselves into companies, 
ahd otter to tho public the’r services at cheaper rates 
and greater elliciency t'rnn the existing concerns. 
The electrical concerns have thus invaded all fields, 
illumination, transport, pnver supply to industries 
find for domestic use, and the older systems find it 


extremely difficult to survive in the face of competi- 
tion of electric supply companies. Thus about fifty 
years ago, gas was universally used for lighting 
houses and for cooking purposes. Tin* invention of 
the glow-lamp made the position of the gas industry 
precarious, and it wis save* I only by the discovery 
of the thorium mantle. But the invention of new 
kinds of bulbs which yield ten times more light 
than the older lamps for the same consumption of 
power has again rendered the position of the gas- 
industry extremely precarious in this field. At 
present, it survives because gas is still found to be 
the most convenient material for domestic cooking, 
and for heating purposes in general, for in this lino 
electricity is yet far more expensive ; but probably 
at no distant date it will lx* as cheap as gas. In 
transport, the electrical tramways which an* now used 
for mass transport, use huge quantities of electri- 
city and they have driven all old-fashioned horse- 
driven trains and transports almost, completely out of 
the field in big cities, though the emergence of the 
automobile has cut down the monopoly of the tram- 
line companies to some extent. lint if some more 
convenient method of storage* of electrical power is 
invented in future, the automobiles now driven by 
petrol engines may in future utilize electrical power. 
Petrol will then be used only for generation of 
electricity, and the tanks now supplying petrol to 
motor cars may be replaced by charging stations. 

hi many countries, particularly those which have 
good water-power and no coal or petrol, like Switzer- 
land, Sweden and Italy, electrical power derived 
h*om water is now almost exclusively used wherever 
possible, for the experiences of the last world war 
showed that no country can consider itself secure 
when it has to depend upon a foreign country for 
its supply of the raw material for power, //*., for 
coal or petrol. r l he supply of these commodities 
may be completely cut oil* during times of war throw- 
ing the whole body-politic completely into disorder, 
and inflicting great, hardships on the people. Tlx* 
post war tendency for all countries has been to devise 
methods for becoming completely self-sullicient, and 
independent of foreign supply as regards power. 
The use of electricity for major and minor industries 
is also increasing daily, for wherever the cost, is the 
same or even slightly higher, the manufacturer and 
the private owner always prefer cicatrical power oi: 
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account of general cleanliness, greater adaptability 
and flexibility of the electrical power supply. 

It is clear that when the control of a* commodity 
of such vital importance as power supply passes into 
the hands of a few big companies presided over by 
powerful bosses, there arises the danger of great 
misuse of privileges, for there is a risk of exploitation 
of the public for the advantage of a few. The 
companies may dictate their own prices which may 
bear no relation to the cost of production, as in India 
at present ; or in league with other powerful con- 
cerns, they may give preferential rates to certain 
groups of manufacturers in which they themselves 
have some interest, in order to crush small capitalists 
or other rival groups. Or they may be working on 
a system which may completely break down at times 
of emergency, such as a great, war, thus throwing 
the whole country into confusion. They may also 
charge such rates that the growth of industries may 
be materially retarded. 

Generation of Electrical Power : A National Concern 

For the purpose of safeguarding national and 
private interest the governments of most countries 
in the world have found it necessary to exercise* 
stricter control over tin* generation and public supply 
of electricity. At the same time, private enterprise 
should not be killed entirely. To give an idea of 
such measures, it will suffice to describe briefly the 
control exercised in Fngland. The underlying idea 
is that electricity should be supplied at as cheap 
rate as possible to the public for all purposes, and 
an easy and uninterrupted supply of it should be 
secured just like the supply of water to a big 
city. 

Prior to 1929, the state of affairs in Fngland, 
though much better than that at present existing in 
India, was not very satisfactory. The Brit ish public 
supply of electricity was carried on bv supply com- 
panies and municipal authorities and the public 
were at the mercy of supply companies who, like 
their counterparts in India, showed extreme reluc- 
tance in reducing their rates even when it was 
possible for them to do so. .By successive legisla- 
tion since 1882, the government of tin* United 
Kingdom have now brought under control the pro- 
duction and distribution of electricity. The Great 


Ws ir necessitated an entire change in the general 
aspects of the production and distribution of electri- 
city, and radical modifications in the existing laws 
were proposed. “The exigencies of the War revealed 
electricity as a vital agent of industrial production. 
They brought out sharply the defects in the legisla- 
tive situation by which cooperation in production 
and distributon was impracticable, and isolated 
development was fostered. The inter-connection of 
generating stations, desirable with a view to economy 
in plant, coal, and other items of cost, was urged 
upon electricity undertakers by a Board of Trade 
circular in May, 1919, and a special department was 
formed under the Ministry of Munitions to organize 
the supply ol Fleet rical Power”. A number of 
committees were appointed and the report of these 
led to the passing of Fleetrieity Supply Act in 1919 
(amended by the Act ol 1922). The Act provided 
for the appointment of live Fleetrieity Commissioners, 
whose general duties were defined as promoting, 
regulating , and super rising supplg of electricity. 
The appointment of these commissioners was in 
itself a statutory revolution. The Act inspired con- 
fidence in the future of the industry ; it broke down 
many prejudices, municipal, political, and oilicial. 
The next great change* effected was in January 1925, 
when the government of the United Kingdom 
appointed a committee under the presidency of Lord 
Weir, to consider the* general question of immediate 
and future development of electricity in the country. 
Acting on the findings of the committee, the Govern- 
ment introduced a bill in the House of Commons in 
March, 1929, which was passed into an act, called 
the Electricity (sttppfy) Act of W'Jti. Tin* greatest 
change introduced was the establishment of a Central 
Electricity Hoard having a constitution similar to 
that of an industrial company outside of direct parlia- 
mentary control. The Board aims at complete re- 
organization and control of generation of electric 
energy for the whole of Great Britain. The main 
functions of the* Board were : — 

(1) To construct giant power stations located 
in industrial areas and operated by public supply 
undertakings under the directions of the Board in 
accordance with a technical scheme for the country. 

(2) To erect a comprehensive net-work of main 
transmission lines covering the whole country 
and inter-eonnccting all selected stations' where 
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generation would be concentrated. (Popularly known 
as tin* fin'd system). 

(3) To standardize tilt* frequency of the supply. 

(4) To supervise the scale of electrical energy 
and to authorize distributions at cost price. 

“This proposed not a change of ownership, but 
the partial subordination of rested interests in genera - 
fion to that of n /nor authority for the benefit of all, 
and this only under proper safeguards and in a 
manner which will preserve the value of the incen- 
tive of private enterprise”. 

It was estimated that by thus concentrating the 
production of electricity, the average working cost 
of energy would fall from .Old as recorded 
in 1025 to ’ Id ('37 as) per unit. Also, “while tin 1 
largo industrial consumer would be able to obtain 
his power recpii remen ts at i d per unit, the nationa 
average for all supplies would be in the vicinity of 
Id.” The report of the Weir (\unmittce contained 
a picture of what would be aimed at to secure 
efficient generation of high tension energy in 1010 
as compared with tin* year 1025. The salient com- 
parisons are given in the following table. 


Present Position 

Asa result of systematic planning and control of 
supply companies by the Central Electricity Board, 
the position of the Imbed Kingdom in the generation 
and supply of electricity has been steadily improving. 
The actual units of electricity produced in 1031-35 
are according to the League of Nations Statistical 
Year-book 20,000 million units (1 unit ~ 1 Kilowatt 
hour) which works out at the rate of -140 units per 
head of the population. More than 70 per cent of 
this quantity has been supplied by the Grid Super- 
power Stations controlled by the Central Electricity 
Hoard. The total yield of electricity represents 
almost a ninety per cent increase over the figures for 
1020. Most of this electricity is manufactured from 
coal as tin* Cnited Kingdom is very rich in coal 
deposits, but very poor in hydro-electric resources. 
Of this amount more than 00 per cent is used it 
traction and other industries, and 40 per cent it 
public lighting and domestic use. The rates charged 
from the public for domestic use vary from place to 
place, but the following figures for a number of pro- 
vincial cities of England will prove instructive. 


TABLE l 



1925 

1940 

increase 

Units sold per head of population 

110 

500 

430% 

Maximum load 

1,844,000 

8,135,000 



K.W. 

K.W. 


K. W. installed 

3,09fi,000 

10,000,000 



K.W. 

K.W. 


Spare plant 

68% 

25% 


Units sold 

4,016,000,000 

21,385,000,000 


Load factor 

249% 

30% 


Total Capital 




(ienerntion 

£73,680,000 

£127,000,000 


Distribution 

£88,070,000 

£243,500,000 


Total revenue 

£34,256.000 

£ 88,100,000 


Average price per unit 

2 047 d 

1 d or under. 



(The quotations and the table are from Ency. Brit. 14th Edition, S) 


It is thus seen that the production of eferfririty It will be noticed that the figures arc lowest for 

in England lots been completely nationalised. Only a large city like Hull situated near a coal area, and 

the distribution has been left in the hands of private highest for smaller cities (Derby), and for those 

supply companies. The cost of production has been farthest from the coal area (Portsmouth). The 
reduced considerably and hence the selling price to charges for London given here are taken from a 

the public is being continuously reduced. paper published by The Engineering Gaxette 
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TABUS 2 




City 

Population in 10* (lacs) 

I’nits consumed for domestic 
purpose, (in K.W.1I.) 

Total (in million). Per head 

in K. \V. II. 

Revenue 
(in pounds) 
sterling 10 s 

Rate 

(in pence) 

Hast Ham 

1.41 

9.73 

611 

75.4 

1.85 

Ilford 

1.40 

15.57 

140 

105.2 

1.62 

Hull 

3.66 

29.28 

80 

183.60 

1.50 

Portsmouth 

3.10 

17.50 

56 

186.00 

2.55 

Derby 

1.71 

10.50 

62 

91.00 

2.08 

West Ham 

2 97 

10 41 

35 

93 00 

2.15 

Calcutta 


- 



3.0d 

London 


- 

-- 

- 

*36d 

Allahabad 



— 

— 

5.0d 


(Taken from The Electrician, 1!KI4. ) 


for an all-electric* house in London where all 
domestic mark (conking, cleaning, healing of the* 
rooms, ironing, maintaining a radio-gramophone and 
an electrically maintained clock) is done by 
electricity. The charges vary from id per unit in 
summer, to Jd in winter and the average works at 
’37d. These figures show that the expectation of 
the Electricity Commissions expressed in ULMi have 
been fulfilled as regards London five years earlier, 
though in the case of provincial cities, the* rates have 
not yet come down to \<l for domestic* purpose, but 
is on the* way to become so. These rates may he 
compared to those in two typical Indian cities, 
Calcutta, and Allahabad. We shall consider the case 
of public supply of electricity in India in a later 
article, but this much may be said that in Calcutta. 


electric supply for domestic use should be as cheap 
as in London, because it possesses all the advantages 
of London. Jt is near the coal area, has a huge 
mass of population concentrated in a small area, 
and a huge percentage of people are electrically 
minded and probably tin* load factor is ijuite high. 
But tin* actual figures show that tin* rates are eight 
times higher than in London. In a city like 
Allahabad flu* rates charged for domestic consump- 
tion should be the same as that at Portsmouth, but 
actually rates charged are two and a half times higher. 
These figures conclusively prove that as far as public 
supply of electricity in India is concerned, the 
public is entirely at the mercy of companies which 
are plain and simple profiteers. 



The Jute Fibre 

Pulin licliciri Scirkcir 
Department of Chemistry, Dacca University . 


Ill Bengal, people in general are perhaps as lami- 
liar with jut e as with their staple food, rice ; both 
orops are equally important, and the lew price of the 
former and the failure of the latter alleel them 
almost equally. .Jute D practically a monopoly of 
Bengal, though it is <rrnwn in some parts ol Assam 
and Bihar and Orissa. Soil and elimatie conditions 
of no other country have yet been found so lavoiira- 
ble for its growth as of Bengal. Repeated trials wen* 
given to it in Brazil, Egypt, Java, Philippine Islamls, 
and other places, hut in vain. \t did not succeed 
even in Burma. Jute is said to he cultivated to 
some extent in Ghina, producing annually Jut MM) 
bales on a rough estimate. It does not appear to be 
an article of much importance in trade ol that coun- 
try, as large quantities of Indian goods arc* imported 
by her every year. Jute cultivated in Sudan as an 
experiment has been found on examination in 
London to be much inferior to (alcutta jute of fine 
quality. 

According to (ioverumenl statistics, ol the total 
area of 21 million acres under crops in Bengal as 
many as 3.0fi million acres (approximately 12.’)",,) 
were under jute in It WO, while only 0.13 million acres 
represented jute cultivation that year in Assam and 
Bihar A: Orissa taken together. The total area under 
jute in a normal year is about 10 o ol the total culti- 
vated land in the province of Bengal. During the 
last 20 years (101 4-ID) the* maximum area under jutes 
in Bengal was 0.0 million acres in 1020-27 and the 
minimum LIT) million acres in 10*2*2-2:1. And since 
1021 it is between 2 and 2.f> million acres on the 
average. The jute restriction scheme of the Govern- 
ment of Bengal will, it is expected, lower this figure 
still further within a year or two. 

As regards the actual yield of jute, the total 
production in 1032-33 was 8,1)0!) thousand bales 
(5 maunds making a baie). Consistent, with the maxi- 
mum area under jute, cultivation in 1020-27, the 
highest yield was reached that session, the figure 


for the* year being 12.30 million hales. The minimum 
production during the last 20 years was in the session 
1022-21), 0 . 0 !) million bales having been produced. 
The average production of jute in Bengal under usual 
conditions lies between 10 and b0 million maunds 
per year, that is to say, nearly a maiiud per capita. 
Extraordinarily large amount of jute* was produced in 
Bengal during the five years following the session 
1020-21 i (the average yield of jute being lO.b million 
bales per year) in which the maximum phenomenal 
rise was attained, jute selling at the rate of Rs 2b/- 
per iiinund in Calcutta that year. Apart from other 
factors which, to a more or less extent, influence the 
price of jute, it has generally obeyed the simple 
demand and supply law with excessive production 
the price has gradually gone lower and lower and it 
has now reached the incredible figure of Its 4 to Rs 
;V- per maund. 

Let us now consider the fortune it brings to 
Bengal every year. In 1020-30, for which the figures 
are at hand, the total value of exports of Indian 
products (practically cent per cent raw) was Rs 3,108, 
0bb,000, of which jute (both raw and manufactured) 
represented 2b. 4 b . Or, in other words, 70.10 cron s 
of rupees came to Bengal alone practically, of which 
a fairly large share went to the cultivators. The 
total value of exports of raw jute and manufactures 
reached the climax, as has already been indicated, in 
the year 102b-2(>, bringing 00.78 crores of rupees in 
all, in respect of jute. The average figure is well- 
nigh impossible to got, as it varies between wide 
limits. Roughly speaking, Bengal derived an income 
of bO to 80 crores of rupees annually from jute 
alone, previous to the year 1020-30; since then, as is 
well known, it is coming down rapidly, the figure for 
1030-31 being 44.77 crores and that for 15)30-32 only 
33.11 crores. It is needless to describe the sad pligh ! 
of the Bengal peasants and middle class people as a 
consequence of this abnormal (all in tin* price of jute. 
The reasons are many and varied; over-production. 
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ns is generally held, is not the only factor responsible 
for this, though it is doubtless the main factor. 
Leaving alone* the world-wide eeonomie distress for 
which no simple* anel valid mesons are* yet available*, 
jute has be*en hard hit by its substitute's discovered 
in Germany and other countries where it has not been 
possible to grow jute*. 

Many people have* the idea that during tin* last 
Great War a huge quantity of jute in excess ove*r the 
normal consumption was used and the* Bengal culti- 
vators simply rolled in gold at that time; and in their 
sincere de*sirc to get back the prosperity of the* Ben- 
gal peasants, they fervently wish for another world war 
to break emt. But the* export figures during the* war 
period toll a different tale; in MM 3-1 4 (pre-war) jute 
brought 59.1 cre>res of rupees, in MM 1-1 S (war 
period) it fell down to 3S.73 erores, and in MM7-1S 
it again rose* up to 4B.2B erores only. In an average*, 
2 million bale's wen* exported to Europe during the 
war period per year, but 3-4 million bale's after the 
war, as also before*. 

The; above* represents in a nutsheli the* position 
of jute in Bengal. Before considering the* various 
factors which are held responsible* for the present 
elull market of jute*, we shall first deal with the 
chemistry of the fibre. Systematie* chemical invosti- 
gation of jute* was taken up in thi* laboratory by Dr. 
J. K. (-howdhury and his stuele*nts as early as 1921), 
and in the* course of the* last nine* years a large 
number of original papers on the subject have been 
published in the; Journal of the Indian ('hemiral 
Society. We* shall very briefly consider the contents 
of some* of the papers in so far as they re*late to the 
composition and properties of the* fibre*. 

We are all quite familiar with cotton which is 
practically pure cellulose, hi jute ns well, cellulose 
forms the principal part but it is associated with 
a. complex incrusting matter called lignin and also 
with some other comparatively simpler gummy subs- 
tances known as homi-cclluloses. But the cellulose 
of cotton differs from that of jute in a very funda- 
mental point — the ultimate length of single cells of 
jute is much less than that of cotton (about O.ti mm 
for jute and 30-40 mm for cotton). In the case of 
jute, these single cells arc joined together by the 
gummy matter, as a result of which the fibre appears 
very much longer. It is the homi-cclluloses that 


serve as the cementing material and not lignin as 
is generally supposed, for when lignin is carefully 
removed by means of chlorine dioxide jute retains 
its former structure*. But when the homieelluloses 
arc separated from the delignified jute the fibre 
falls to very minute pieces. 

The jute fibre is slightly coloured due to its 
association with lignin ; when lignin is completely 
removed by chlorine dioxide, it becomes milky white. 
Tin* presence of lignin makes the fibre tough and 
so, practically unfit for textile purposes. lienee 
lignin must be* removed before it can be* employed 
as a textile fibre apparently like cotton. But un- 
fortunately, the tensile strength of the delignified 
fibre*, when moist, is practically nil though in the 
dry state it i* almost as strong as the raw fibre. 
Hence tin* removal of lignin while maintaining its 
strength is the real problem. We have not been 
able to solve it as yet. Secondly, the delignified 
fibre is still very coarse and far less pliable and 
soft than cotton. As the hemieelluln^es are soluble 
in dilute alkali the delignified jute is more* or less 
minced to its ultimate cells on alkali bleaching. 
Thus, even if tin* delignified jute were ns strong ns 
the raw, tin* problem of cottonization of jute would 
still remain unsolved. When these hemicelluloses 
are removed, jute is no longer fit for spinning 
owing to its very short length ; the ultimate cells 
must at least be 15-20 mm long to be of value 
for textile purposes. It appears doubtful if the 
natural defect of the jute fibre can at all be re- 
moved by any chemical means. If it were* possible 
to achieve this end, Bengal would surely be a very 
rich province in no time. 

It is now an established fact in the scientific 
world that cellulose* is composes! of a very large, 
number of glucose* units. In the* plant kingdom, 
as is well known, carbon dioxide and water teigether 
form formaldehyde, and oxygen is .simultaneously 
liberatoel in the* process. A number of these* for- 
maldehyde* molecules unite together to feirm glucose, 
fructose, which in their turn give us the familiar 
cane* sugar on the* erne hand and cellulose and 
starch on the other. Various either sugars arc* also 
produced side* by side. It is really a very groat, 
wonder how the tiny plant produces such complex 
bodies which have so long defied practically all 
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lmmjui efforts for the elucidation «f their structure* 
from such simple substances ns water and car- 
bon dioxide. One thing is inelispon*Jble» for this 
synthetic purpetse*, namclv, sunlight. Simple sugars 
have however been made in the laboratory by the 
illustrious German savant. Emil Fischer, but it has 
not been possible to go further si nee his demise. 
We are waiting for another Fischer to complete* 
the process. 

Tt is a matter of great controversy among the 
chemists of the present time as to how many glucose 
un'ts there are in the cellulose molecule. Some 
hold that the number is verv big. while others con- 
sider it to be rather small. Tt has been shown by 
Staudinger and co-workers that the minimum value 
lies near about 1*5 lacs. Tt is now generally be- 
lieved that all celluloses are identical only so far 
as their basic composition is concerned but not in 
their degree of polymerization, that is to say, the 
number of glucose units forming the molecule varies 
with different celluloses. Tn a paper bv Chowdluiry 
and TK«u from this laboratory, it has been definitely 
established as a result of detailed chemical exami- 
nation that jute and cotton celluloses are identical 
from chemical point of view. Chowdluiry and 
Hurdlum have determined the molecular weights of 
jute, cotton, and bamboo celluloses by the viscosity 
method and have also found out the size of the 
molecules from surface tension data under identi- 
cal conditions, and it has been found that the 
molecular weight of cotton is the highest, that of 
the bamboo cellulose is the lowest ; and iute cellu- 
lose occupies an intermediate* position. The higher 
the number of glucose units in a molecule, the more* 
resistant it apparently becomes. ]Temicelluloses are 
intermediate products in the process of formation 
of cellulose* from glucose, as is generally believed. 
They arc more resistant than glucose but less so 
than cellulose*. We call flic hemieclliiloses pento- 
sans and hexosans ; these* em hydrolysis give pentose 
or hexose sugars. Chowdluiry and Saha have exami- 
ned the hemicclluloses from jute and identified 
glucose, fructose, galactose, arabinose and xylose in 
the products of hydrolysis. Tt is worth while to 
note here that h cm i celluloses are not fibrous in 
their structure but only a pasty substance. There 
are different theories regarding the transformation 
of these hcmieelluloses in the living plant. Some 


arc of opinion that, on maturing, these form lignin, as 
it has been found in some cases that with tin? aging 
of the plant the percentage of hcmieelluloses dimi- 
nishes while that of lignin increases. There are 
workers who believe that they are finally converted 
into cellulose. Wisliccmis suggests that in nature 
both glucose* and fructose are formed simultaneously, 
and while the former forms cellulose the latter forms 
lignin in the living plant. This, however, cannot 
explain the case of cotton which contains no trace 
of lignin. Hut cotton may be considered as an 
honourable exception as no other plant has yet been 
found to contain cellulose without lignin. Tn spite 
of the vast amount of research work done in this 
field, the actual processes going on in tin* plant 
arc still little understood. It is therefore* difficult 
to say which hypothesis is correct. 

The resistant cellulose* of cotton we call a-eclhi- 
losc. Jute contains about % of this ei-ccllulosc, 
and only 7-<S"> of hcmicclluluscs. Lignin represents 
15"* of the raw fibre. Besides these, there arc some 
acid constituents present, in the jute fibre*. Those* 
an* gahicturemie* and glycuronie acids. Chowdluiry 
and Mi tra have isolated and identified them definitely. 
Owing to the presence of these* acid members, jute 
behaves like a tanned fibre* and has direct affinity 
for basic dyes. The presence e>f these bodies is 
rathe*r interesting in view of the* fact that very few 
fibres have been shown te> contain the»m. The* per- 
centage e>f the*se is however very small. 

Another peculiar substance is present in the fibre*, 
namely, pectin. To many of us this is no longer a 
stranger, as large* quantities of pectin are neiw-a-days 
uscel in the preparation e>f jams and jelhVs. Many 
fruits are* rich in pectin, very noteworthy e>f which 
is guava. The identity of pectin frenn different 
source's has met yet been established, but Ehrlich 
believes that they arc the same. Jute, however, 
contains very little* of it in comparison with fruits, the 
pe*<*tin content of jute being only 2 %. Obviously it 
e*annot be used commercially as a source of pectin. 

The jute fibre* cemtains traces of fatty and resin- 
ous matter (a bit less than 1 % ) which can be very 
readily removed by extracting with a boiling mixture* 
of alcohol and benzene, but not by mere washing 
with soap. Cotton as well is similar in this respect. 
The presence of these makes the fibre more or less 
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impervious to water. When the last traee of the 
fatty matter is removed, we got what is known as 
absorbent cotton. This soaks water very readily. 

No protein matter occurs in the jute fibre as it is 
entirely free from nitrogen, but very minute* qiianti- 
ties of some minerals are always present — the ash 
content is 0.5 ^ only. Iron, silica, calcium, magne- 
sium and aluminium have been detected in the ash 
from jute. The presence of silica is rather difficult 
to explain if we do not assume it as an earthly 
impurity tenaciously adhering to the fibre. Calcium 
and magnesium are attributed to the pectin matter 
present in jute. It may be mentioned here* that even 
purified cotton is not free from ash, though it contains 
no pectin. 

The air-dried fibre always contains some mois- 
ture, the amount of which is dependent on the humi- 
dity of the air. Thus, in August, it is found to 
contain 15.755 of moisture, in December 12.01'*, 
and in March only 8.40'*. It is to be noted that 
the fibre does not appear moist, to the touch at any 
time of the year. Considering this fact, it is evi- 
dently more profitable for the jute-dealers to sell 
their jute in July and August rather than in March 
ami April. As is well known, these people always 
mix some additional water with the jute to counter- 
balance the loss sustained by it when they sell their 
commodity in winter or summer. 

To sum up, we may roughly represent the com- 
position of the fibre as follows : — 

Resistant cellulose* 

Hem ieellu loses 

Lignin 

Uronic acids 

Pectin 

Fat and resin 

Ash 

(moisture 

The chemical nature of lignin still remains 
more or loss unknown though just a century 
ias elapsed since the first investigation for its 
tructure was taken up in the laboratory. In a series 
'f papers published by the writer some light has 
fen thrown on the complicated structure of this 
"xtremcly complex body. A detailed description of 
3 


<17 "* 

7 ';; 

1 • f o 

8** (pectin also gives 
these acids) 


0.9 % 

0.5 % 

S A to 15.75'*) 


die results obtained here will be of little interest to 
the general reader. Briefly speaking, there are 
reasons to believe that in jute lignin, and cellulose 
are not chemically combined, though some 
workers in this field think so ; jute-lignin is an 
aromatic body whose* molecular weight lies near 
about 830 ; just like cellulose, all lignin have the 
same basic composition but they vary in their degree 
of polymerization in which time factor plays an 
important role ; carbohydrates (sugars) are no consti- 
tuent part of the lignin molecule and so on. Our 
present day knowledge about lignin may form the 
subject matter of another article. 

Cellulose and its compounds are rapidly coming 
to our use more and more; artificial silk is purely a 
cellulose product, so arc celluloid, paper, gun cotton, 
lacquer varnishes etc. For artificial silk jute would 
be surely a very costly starting material as it can 
be easily made from wood. For paper making as 
well, it is not so suitable as the fibres are too short. 
Moreover, paper can be more cheaply made from 
bamboo, grass etc. For manufacturing gun cotton, 
celluloid, lacquer varnishes etc., cellulose nitrate 
(wrongly called intro-cellulose) is generally used. In 
this laboratory, B.igclii has prepared cellulose 
nitrate from jute and shown that by suitable treat- 
ment it can be made quite as stable as that made 
from cotton. We are now in a position to suggest 
that jute may with advantage replace cotton in 
this case. 

The fundamental defect for which jute is com- 
paratively less important commercially is its lack 
of durability and high lignin content. It is a well 
known fact that when exposed to dampness the 
fibre loses much of its strength ; the decaying 
process is supposed to be; bacterial. It has been 
shown by the author that the deterioration of jute 
fibre with time is quite negligible if it is kept in a 
dry place. When exposed to dampness, the fibre 
becomes brittle and loses much of its strength very 
rapidly. It has also been found that treatment 
with formaldehyde, specially in presence of dilute, 
caustic alkali, not only increases its strength about 
three times but also prevents the bacterial decomposi- 
tion. This is a very important fact from commercial 
point of view. It lias further been pointed out 
that lignin serves as a protective coating for the 
fibre so far as its deterioration is concerned ; the 
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dolignificd fibre is far more quickly attacked l»y 

bacteria than the raw. 

In our experiments with the retting ot jute in 
the laboratory we have observed the interesting 
fact that green jute plant retied in glass or porcelain 
vessels in the usual way, but in a galvanized iron 
vessel jut** did not ret even in three months. Metal- 
lic zinc has then-fore a distinct inhibiting action 
on the rolling of jute. This lact may be utilized lor 
centralized retting if necessary. 

Haled jute exported to foreign lauds lurmerK 
si i Acred what is known as the “heart damage" ol jute, 
the jute in the centre of the bale becoming a spongy 
brittle mass which could be rubbed into a fibrous 
powder and was therefore rejected. It was shown 
by Finlow that dry jute never Millers heart damage, 
but when damp jute is haled, a rise of temperature 
up to |0°C takes place ill the interior of the bale 
due to bacterial action which is apparently hydro- 
lytic. About tiO^/ of the fibre becomes soluble in 
water nr dilute 1 acid or alkali. It loses all tensile 
strength and is therefore quite unfit for spinning. The 
more tightly the fibre is parked, the lower the propor- 
tion of water required Ibr the development of heart 
damage. Kuteha bales (2«S0 lbs) with 30",/ moisture 
and pucca bales (100 lbs) with '27**0 moisture will 
produce heart damage, but not with less water. 
Necessary precautions arc accordingly taken now-a- 
days while baling jute for export to avoid heart 
damage. 

As regards tin* uses of jute, by tar the most 
important is for making gunny bags; about 00"/ of 
the world consumption in raw jute is used for sacks. 
1. util lately it was considered as the cheapest, pack- 
ing material. Hut many substitutes have been found 
out and it is no longer so. (iermany is using her 
own fibre for sack making, while Japan is exporting 
powdered sulphur to India in rice-straw bags. With 
the coming of economic depression, there has been 
a reduction in world trade and consequently in the 
demand for packing ; secondly, there is the competi- 
tion of inexpensive paper and other substitutes, and 
thirdly, there are the exchange restrictions which 
make it difficult, to move jute goods freely, and faci- 
litate matters for competing goods. As a result 
market has become extraordinarily dull, and new uses 
for jute must be found out. fn (iermany, for instance. 


the war Inal taught the manufacturers the importance 
of the substitute for jute, and when normal condi- 
tions returned to (iermany, jute industry had difficulty 
in regaining the old markets for jute goods. They 
were thus compelled to find new uses for jute, and 
they have undoubtedly been sueeessful in their 
research ellbrts. 

Jute has lost, for the time being at least, its 
principal recommendation, namely, its comparative 
cheapness. Four main factors arc held responsible 
for tin* inroads which the substitutes have made 
upon the jute industry. Of the first importance are 
the cheapness and the stability of price, both of 
which are illustrated in the case of paper hags, which 
have kept a steady price level ; the other reasons 
are better durability, as in the cast- of col Ion and 
sisal, and the desire of certain countries to utilize 
their internal resources wherever possible to the 
elimination of jute and jute fabrics. 

Jute trade is thus in a critical state. Hut it 
determines, >«> to speak, the pecuniary condition of 
Bengal. It is high time that a good deal of research 
work should lx* done in order to save her from this 
crisis, Government of India, derives an appreciable 
income from jute but spends practically nothing 
either for the Hcngal cultivators or for research. 
The Mcston award was until last year a settled fact, 
the glaring inequity of which has been repeatedly 
pointed out by Mr. Ramnnanda Chatlerjee, editor of 
the I’rnhftsi and Modern Hcrictr with irrefutable 
arguments. It is said that the Imperial Government 
spends a small percentage of tariff income from 
agricultural products for research work ; as for 
example, for cotton, timber, ten, Inc*, etc. Hut Hengnl 
has been unfortunate even in this respect. We do 
not know what debars the India Government from 
granting the same* favour to Hengnl for establishing 
a jute research institute of her own. The Imperi:il 
Council of Agricultural Research is spending lac* 
of rupees for research every year, but strange! 
enough, it docs not, for reasons unknown to us, in- 
clude jute in its list of agricultural products. An ! 
not a farthing it has granted up till now for rescan 1, 
on jute. 

\Vc. understand I)r. S. G. Barker of the W**- f 
Industries Research Association, Kuglaiid, has be i 
invited to make a scientific survey of the posit i- a 
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of jute in Bengal ; some months ago, wo sent him 
the reprints of our papers on tin* subject at his 
request. It may be considered excusable to mention 
here that he has paid in liberal language a 
glowing tribute to Prof. Chowdhury and his collabo- 
rators for the excellent* work done in this labora- 
tory. Me ends one of his let lei's written to the 
author of this article by saying, “I urge you to go 
on. The Indian jute industry needs fundamental 
knowledge of the fibre as the foundation upon which 
to build the future, and papers such as those of 
Professor Chowdhury and hi* school of thought of 
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which you arc a distinct, ornament, can only do good 
to the economic wel fare of the country, as also ful- 
filling the function of education and of a univer- 
sity.” 

But the problem has to be attacked from all 
possible directions and that as quickly as possible ; 
evidently, a university chemical laboratory is not 
the suitable place for this purpose. We arc 
anxiously waiting to see what comes out of the 
cllbrN of this eminent Kuglisli scientist who is 
already well known for his very valuable researches 
on wool. 


Earthquake shocks recorded by the Seismographs at Hlipore 
Observatory in September, 1935. 



Date 

T.me 

11. 

of beginning 

I. S. T. 

M. S. 

Intensity 

hpioaitral distances 

(miles) Remarks 

4. 

9. 

35 

7 

14 

4 

('.rent 

2.3(0 




9 

5 

36 

Slight 

2,3.0 

5. 

9. 

35 

18 

6 

48 


310 Reported to have been felt at 








Conch Ilehar and several other 








places in North Bengal. 

9. 

9. 

35 

11 

56 

56 

Moderate 

3,690 

11. 

9. 

35 

19 

43 

11 


3.520 

15. 

9. 

35 

16 

58 

14 

Slight 

3.(50 


u 


20 

0 

7 


10,570 

IS. 

9. 

35 

14 

9 

36 

Tremor 

— 

20. 

9. 

35 

7 

26 

34 

Great 

4.220 




11 

3 

6 

Moderate 

4.130 

21. 

9. 

35 

2 

41 

14 

Slight 

4.190 

23. 

9. 

35 

14 

58 

19 


4,100 

24. 

9. 

35 

10 

41 

4 


1,550 

25. 

9. 

35 

4 

6 

52 

n 

3,9(0 




15 

59 

43 


4.000 

29. 

9. 

35 

12 

14 

23 

•• 

1,310 



Rn Historical Recount of the Classification 
of Thelephoraceae 

Scichindrcincith liancrjcc 

Professor of Botany, Ripon College, Calcutta. 


The Unsidiomycdcs represents a class of 1 1 miri 
which arc* included anions the most highly developed 
types. They have been divided into several sub-clas- 
ses including the (insteromyedes and the Hymcuo- 
myccfcs y the latter was characterized by Fires u as, 
“Ilvmenio externo subdisereto, sporophoris apiee 
subtetraspnris, sporis spiculis sufiultis”. It consists 
of a large assemblage of types, all characterized by 
the presence of basidia which produce spores exo- 
genously. The definite layer composed of closely 
packed basidia is known as tin 1 hyinenium. Knch 
basidium usually produces 1-spores which are either 
sessile or borne on stalk-like structures, called the 
sterigmata. I Tinier this sub-class occurs a natural 
group of fungi, the Thdcphoraccuc which has been 
characterized as having the hynienimn inferior or 
amphigenous, spread over smooth, rugose, rarely 
ribbed or papillate surface, coriaceous or waxy in 
nature and having an intermediate layer of Itvphac 
lying between the hymeuial layer and the myeeelium. 
It constitutes a small assemblage of fungi ; but. 
there exists great diversity of opinion as to whether 
this group represents an order, family or tribe, and a 
survey of the different, systems of classification 
published from time to time would bear out the 
correctness of the statement. 

The classification of tlu* Th cl epl torn erne according 
to old writers was based entirely on external charac- 
ters ; hence, it is not at all surprising that some of 
the genera which were once included in the 
Thdephoraccuc have* now been transferred to the 
Agar iei near, Poly pome, Trc well incite etc. 

As early as 17211 Mieheli 24 described and 
figured a Sternum like plant which has since been 
referred to Ilymcnochactc rubiginom , along with 
several resupinate species. 


Willdenow 313 (17X7) was the first to constitute 
and describe the genus Thdrphora . 

Pcrsoon, while attempting to arrange the fungi in 
a system according to their natural affinities, establi- 
shed in I7f)(> on the basis of habit. Tn his “Tentamen 
Disposition^ Methodiceae Fungorum” ( 1 7D7) lie 
included these gi nera along with TrrmeUn in a section 
of his order 44 llymcnotbccium" characterized by the 
presence of fleshy receptacles bearing “thecae” (spore- 
bearing organs' superficially. Hence it is at not all 
surprising to sis* him include several Discomycetcs , 
Pucci nine and some flymrnnntyerlrs along with the 
true Hymenomyoetous fungi as at present 
understood. 

In 1X01 IVrsoon” 0 in his “Synopsis Fungorum” 
divided the Thelephoraceous plants into two genera, 
Thdcphoru and Meriswn, which he included in the 
section *7 hfmnodermutn" of the order “ Hymeno - 
fhccii", and transferred Trcmdln to the Disco my erics. 
The genus Mcrismn included all the species showing 
incrustation (e. g. Thdcphoru pruirillnln ), while the 
genus Thdcphoru was divided according to habit into 
three seetions:-v with stipitate forms, 

Sfrrcnm with dimidiate forms and (brficium with 
resupinate forms. 

In 18011 Link rejected Pcrsoon’s Corticinm on 
the ground that resupinate habit was not a sufficient 
distinctive character, for it might be the early stages 
of many fungi. He recognised only three genera viz. 
Thdcphoru , .Sterenm and Mcrismn. His Sternum 
included many species with the hyinenium charac- 
terized by the presence of setae (now regarded as 
Ilymcnochactc). 

The nomenclature adopted in the well-known 
Friesian system of classification, which is a modifica- 
tion of that of Pcrsoon, has been adopted as the 
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starting point of botanical nomenclature in tin* 
Hyn/runiuijrrfrs, at, the International Hotanical 
Congress lii'lii at Brussels in 1910. Fire^ in liis 
"Systcma Myoologicnm” ( 1 S2 1 ) established tin* class 
ffijuir.nnniytrlcs and included in it the Dismun/rrlrs 
along with the Hyinrnmni/rr/rs proper. lie placed 
the genus Thrlrpltnra under the sub-order "Pikuli" 
and regarded Skrrnui (in the sense of Link), 
Phylndcriu (for resupinate species with coloured 
spores arranged in fours), llinnin/in , and Leinstrnnm 
(based oil texture), as its sub-genera. 

In 1825 lie 10 distinguished the group Aurirnk 
arinii under “/V/w//” and included in it Thdrphnru 
(species with dark spores arranged in fours), Auri- 
rnhtriu^ Phldiin, ('nninplinvu (with ochraccoiis or 
suh-ferruginous spores), and Slrrcmn (in the sense 
of Link). 

In his “Uencra Hymcmnmyectum” (ltt‘dl>) Fires 1 1 
again describes the genera Sfrrriun and ('nrliriiuu 
and differing from Persoon and Link includes species 
with velvety and smooth hymeiiium, hymenial 
surface being coriaceous, remaining unchanged when 
dry in the former, and also species which art; soft 
and waxy when fresh, becoming cracked when dry 
in the latter. 

The true nature of the hymenium was, however, 
only understood after the works of Leveille 1 '* and 
Berkeley 1 were published. In ISd? Leveille 
divided Persoon *s llymcnnl/icrii or /lyuirunniyidrs 
of Fries into Ilnsidiospnri ( Ilynirnnnujrrlrs proper) 
and Thrruspnri (Asrnniyrdrsf. Leveille was the 
first to isolate the genus lliinirnndinde from the 
SI err mu on the presence of setae. Ilis genus llyiur- 
nor/uirlr included species with both coloured and hya- 
line setae and eystidia. It was Berkeley" who lir-t 
restricted the genus as at present understood to 
species with coloured setae only. 

Tiilasne, in IS53 removed the Trrnid/inrur and 
Ihicryoiuycdurciic from the neighbourhood of 
Thdrphnrurrur on the ground that the former groups 
differ in the* nature of the hymenium from the latter, 
though the genus Aurinihtria was still retained in 
the latter group. As late as 1ST- he 2 ” regarded 
it as a third type in the Trenidhni. 

In the same year Tiilasne established the genus 
Srhnrinn which resembles the TheJephoraoeoiis 


plants in habit and the Temell incur in the structure 
of the basidia. 

In 1ST 1. Fries 1 - again revised his system and 
included in tin* Thrlrplinnuru" the genera ('rnlrrrl- 
hts, T/ir/rplinni, Slrrnun , ('nrliriiuu and ('yphclln 
along with Auriculariu in his “I lyniouomyeetes 
Kuropaci”. 1 1 i/puci/H/fs and ( nninphnru were re- 
garded as sub-genera of ('nrliriiuu as previously tie- 
fined in his “(lenera I lymenomycetum” (1N.‘>0) and 
(he genus N 'farina was marked off from Thdrphnru 
in having an intermediate tibrillose layer, lie rejec- 
ted Leveille s ! ! ifinrnnrhudr and distributed the 
species under the genu- S/crrmn. I>ut in ISKO, 
Cooke’' re-established the genus lli/uirundnirlr . 

Ill the same year ( IS 7 I ) Habcnhoi%t marked off 
the genus Afriirndisnis from ('nrliriiuu on the 
presence of peculiar hymenial structures. This 
genus was afterwards studied by von llhhnel and 
Litschaiier 1 1 in great detail (1!H)7). 

In ItSSO Cooke* split up the old genus (nrli- 
riinu into two genera /*/;.— (I) ('nrliriiuu having 
uoii-spore bearing organs of the hymenium indis- 
tinguishable from the basidia. and (2) Vcniophoru 
with species having eystidia. 

An advance in the study of Thdrphnrurrur was 
noticed during the period ISNN-90, when Massec 
published his “Monograph of the Thelephoreac” 
where he took such important characters as spores 
and eystidia in the determination of the species. 

The classification proposed in Saceardo’s Nylloge 
Fiingoriim, Vol. V I (1SSS) is hardly a natural one. 
As many as 17 genera have been included in it. 'Flic 
genera Anriruluria ami Solatia have been included 
in the Trrmrll incur and Ihjduruc respectively. 

Next important classification was proposed by 
Patouillard 1 y who in 1NN7 divided the Thdcphn- 
rrur according to the colour of the spores. In 1900 
in his “Lssai taxonomi<iuc sur les families et les 
generes dcs I lymenomycetes” he spiit up the old 
genera T/irlrplinra and ( 'nrliriiuu, and established for 
the lirst time the genus Tniurulrllii , the species of 
which were formerly distributed under (\ nrliriiuu and 
Ifypnr/iuns . The genus Urlirnliusidimu , the species 
of which were formerly placed by Tiilasne in the 
genus Ilijpnrlinus, was placed in the tribe Auricula- 
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miles under the family Aurienlnriurene. Tin* genus 
Sehtuinu, the species of which were firstly included 
in Thrlrphoru and (hrliriuiu in the* Friesian sense 
were included in I lie TremcUuccue of I lie Fust d tu- 
rnip clue //e/end.nsidine. Ilis family Aphi/llnphe- 
rueeue of the siili-elass / lusidinmiprlur llnmn- 
hnsidine included in a single family (lie Ihli/pnrct, 
Ihpluei , Thrlephnrei and (Inrariei of I Vies, lie 
divided the Afihi/llophnrat me info (I) ('larnnnlrs 
containing the gcmi> Thrlrphoru aloiiir wit li 1*1 emit i 
and ( 'ri si el In in the series Thrlephnrei, and (_) 
Fnrtdtipluules which correspond to the Fnhjpnret, 
lliplnei and some Thrlephnrei of Fries. The genera 
( iflidiu , Alcnrndiscns and ( t/phclln along with other 
genera are placed in the trihe f ijphellue. The 
series ( 'ur/ieii of the trihe (hlnitliue contains such 
genera as llt/pnehittts and f hrltetnm , whereas the 
genera Sfertttut and I 'Indnderris are included in the 
trihe S/cm/. The genera Flnjlnrlerin and Tnuien- 
fellu are widely separated and placed in the lliplnene 
while the genera I lijnirnnrharfc and / 'nniuphnru are 
placed in the section Upnnrii of Fumes and Merida 
respectively. 

Next classification to appear was that in the 
Natuerliehen Mflanzenfamilien, in which the sub-class 
Ihjmeitounprles was divided by Hennings 10 into 
six on let's, one being the Thelephnrneeue. 

(iucle( J 1 included T he! '/■ phnru and Kuciffiu in 
the lliplnene and practically placed Spnrussis in the 
Thelcphureuee (Fnchiridion Fiingurum, p. I.). 
Quelct " “ subse(|iiently inoditied his system in his 
Flora (’SS, p. |fi) but still kept SI ere urn and Spu - 
rnssis together. 

Maire 1? in MM)!? placed the resupinate genera of 
Fcuinphorm cue (including Slerenm) and Fhijlneleri - 
(Irene (Thelep/iurn) in the section ( 'nnlhnrcll incur 
whereas (hrliriuiu , Ilfipnelnitis and Kuril fin formed 
a section, ( 'nrliriueene, of Ihli/porincnc under the 
group Fuhipitrnii. 

Next important classification was suggested by 
Ihirt 7 in Mil.'). Mis monograph of tin 1 North 
American Npc »f Thelephnrneeue was published 
in the Annals of the Missouri Botanical Garden. 
Tin* family is here taken to include the* following 
genera viz. — (' ruterellus , ('yphelln, F.mhnsidium , 
Tremellodcndrnn. Jlinieoliun , Sehneina , Tnlasnelln , 


Septnhusidinm , Thelephnrn, lli/pnehnns , ('nniuphnru, 
Ihjmninehnrle , Mycnhnuia , Luehuuelmlimn, Alcnru- 
disrttx. Sierra m, lli/pnli/ssns , ( Indnderris, Astern - 
s/mmn, Feninphnru, and (hrliriuiu funder F.r-Thele- 
phnrcurl ami ('urn and llhipidnne mu (under lli/menn - 
Lid/e ns). Burt is against sub-dividing Feninphnru 
into (ilenrifslidimu, FeuinphnreUu , (ilrnpcninphnru, 
etc. Ilf 1 excludes the genera Micheuc.ru ami Hetero- 
busidinm from the The/ephnrueeue. 

In the same year Lloyd 1 ' published his 
“Synopsis of the stipitate stri'ciim” in which he 
divided the genus Slerenm as Mersoon did, firstly, 
into classes, viz.-Stipitate, Sessile, and Besupinate 
or Sub-resupinate. lie subsequently divided the sti- 
pitate species into eleven sections, the genus Ilijnic- 
unehuele as at present understood, being regarded 
as a section of the genus Slerenm. 

Hen 2 " in 1112- includes under the order Aphylln - 
phnrnles (sub-order Fnndtipln incur) tlu* families, 
I *ohj porn erne, Fol ffsliefneeuc, Mrrnlineene , Fislnli - 
nnreue. Iliplnueeue, Thrlrphnrneeue, and ( 'yphellneeue. 
The Thrlrphnrnerne contains the following genera :- 
Sj in mss is, Slerenm, llifiuenoehnete, Fhi/lnclcrin, 
( 'Indnderris Fpilhele, Alcurndisens, ('ortieinm with 
(Hcnri/slidinut as sub-genus, (' rislclln , Thrlrphoru. 
Ilijpnehuns, Tnuienlellu, IJi/pnrhnellu, dunpin, 
(hninphnrn, Feninphnru and (hninphnrelln. 

Killermuun 1 6 in the Naturliehen Mllanzen- 
familien (M)1?N) divides the sub-series llymenomy- 
eetineae into 7 families, oik * being tin* Thclrphn- 
rnreue containing the tribes (hr/ieiene, ( hiiiuphnrene, 
Aten rod iscineue, Sfereue, Thelephnrene , ( 'rulerelleue 
and ( yphellene. \s many as twenty-four genera have 
been included and they are follows: — (hrlieinm. 
Fniuphnrn, ( ilcorysfidium, , is I crust rnmn, Fpilhele, 
l Inn in, Wiesncrinu, ( nniuphnru , (' hninphnrelln , 

dunpin, Aten rod isms, ( 'if I id in, Asfcrnstrnuielln . 
Dcndndhcle, Slerenm, IJoiplellu, Hi/iueunrhnete. 
Thrlrphoru, llypnlyssns , ('Indnderris, ('rn/erellns, 
Shepperiu, ('yphelln and Solatia. 

The writer, however, regrets , that his present 
.state of knowledge 1 of the family Thelephoraeeae 
as represented in Bengal is so incomplete and 
that it will be unwise to hazard a new system of 
classification at this stage. The classification sugges- 
ted by Bourdot and Galzin in “Ilymcnoinycetes de 
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France 1 , (1027) scorns to be a very complicated one 
and lias boon purposely eliminated here to avoid 
confusion. 
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It was established long ago as a result nl the 
classical experiments of Tyndall (I*ntr. !**•//. Snr. 
.‘{0, 1!), 1ST!) ) on the measurement of the 

diathermancy of air that pure air is not an absorbent 
of radiant energy. Later on, after the wave nature 
of radiation was established, it was found that 
the permanent gases of the atmosphere an* almost 
transparent, to the infra red and the visible* part ot 
the* spectrum. Thus the sun's rays in passing through 
the atmosphere cannot heat, the intervening medium. 
There will, of course, be a slight rise in temperature 
due to absorption of radiation by aejueous vapour, 
carbon dioxide* and the* other impurities present in 
the air. This elleet was negligible, however, and the* 
general experience was that the* temperature in 
region higher than the level ground was always 
less. Many experiments have* be*e*n performed in the 
e'entury, to test the* real nature* of the temperature 
of the atmosphere* and its variation with height 
and the problem is still far from a definite solution. 
It. is proposed to discuss the dillcrent methods 
employed and the* (*xprrime*nta) result obtained, 
in course of this article*. 

Experiments with Balloon— Manned and Un-manned 

Leonardo da Vinci (1 IbJ-lbl!)) is saiel to have* 
planneel to use the* low density of warm air to cause 
balloons to rise*, anel lie* actually constructeel Hying 
machines and parachutes. The* first ascent of a 
manned balloon was maele in 17S.‘l by the* lumens 
Montgolfie*r brothers, but the* machine* was rather 
crude, be*ing tilled with smoke*. Balloon was per- 
fected, howewer, aft e*r the* discovery of hyelroge*n 
by ("avenelish in 17tili, anel with such a balloon 
the French physie*ist, (iay Ltissac, ascendeel to a 
he*ight of 14 miles in ISO I with a view to making 
observations on magnetism. With the perfection 
eif the* machine* anel the growth of scientific spirit 
these balloons came* to be use*el as the means for 


getting the* knowledge* e»f the* condition of the* upper 
atmosphere*. In this attempt a period of reeorel- 
beat ingin ascent in he*ight followed in course of the* 
last five* ye*ars, in which Pierarel, Cosy ns, Prokofiev 
amongst others took part. Many valuable* lives we*re* 
le>st but many scientific infermntions we*re gathered 
by this methoel of e*xple>ration of the* upper at- 
mosphere*. 'The lowe»st. pre*ssure reeorel e >f oO mm. 
(til; 000 ft) for a manned ballexm re*sts at present 
with “the* Stratostat l\ S. S. I\.” pilote*el by M. Proko- 
fiev in Se*pte*mber, HK5.T A notie*e appe*are*d howeve*r 
in Suture, dune* JJ, l ( *.'5o, that the* pre*paration for a 
ne*w ase*e*nt by the* I*. S. Strateisphe*re Balloon Ex- 
plorer II ( fille»el with he»lium ) was complete and 
Stevens anel Andersen wemld make the* atte*mpt. 
According to a later notie*e, however, (Suture, duly 
‘JO, 1 If lb) the* ballexm met with an acciele*nt anel the 
(light was postpom*d. It may be* me*ntie>ne*el here 
that the* previous attempt with “ Fx]> hirer J” met 
with misfortune* in \ove*mber, 1SIH1. 

The* he*ight attaine*el in all *hese manned balloons, 
lie»\ve*ver, is rather small in e*omparison with the vast 
expanse that lie*s beyond. Fur an expleire»r to go 
e*ve*n up to 10 mile*s, dit1ie*ultie*s in many directions 
arise* specially on aee*ount eif the* want eif suffiedent 
oxyge*n in the* upper atmosphere. To push em with 
the* exploration of the still higher regions ‘semnding 
halleions’ (Ballons sonde*) were* devised. The*se» are* the 
improvements em ‘pilot balloons’ used for recording 
the wind- velocity at various known heights. The*se 
generally e*arry a meteorograph which consists of a 
small aneroid barometer and a bimetallic thermometer 
enclejseel together in a me»tal case for protection 
against, the heat of the* sun. The* ree*orels are 
scrateheel em a strip of copper and finally road with 
the* help of a microscope. In connection with this 
methoel, mention must be made* eif the work by 
Regcners (Lrich Regener Victeir II. Rcgcncr). At 
present the record height attained by unmanned 
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balloon* by E. Ttcgoner is ado'll 28 kin. at. a pressure 
of 22 mm (Kn litre* /A?, 201, 1930. The Upper At 
Observatory at Agra records a height of 30 km. with 
a sounding balloon. 

Erom pilot, observation it was discovered in 1S99 
by Teisserene de Bort and Assmann that earth is 
enfolded in two distinct layers of atmosphere. Tin* 
lower layer is in immediate touch with the earth 
and extends from (i miles in the polar regions to 10 
miles at the equatorial regions of the earth. In this 
region, tin* temperature decreases with the distance 1 
fromthe earth’s surface. Beyond this region, however, 
there is another region when 1 the temperature* is 
approximately constant although then* are slight 
variations. No upper limit for the extension of 
that region could be given. Teisse*mie de Bort gave 
the names “Trope-sphere” and "Stmto-sphere*” 
respectively to the two regions. The transition 
layer between the two regions is a thin layer 
encircling the troposphere, and its name “tropopau.se” 
is due to Sir Napier Shaw. The height of this 
layer shows considerable variation varying from 
about 7 miles (in higher latitudes) to about 1()J 
miles (above the equator). It is possible, its lowest 
value will be obtained over the poles. In 190S 
it was discovered by a German expedition to the 
Victoria Nyaiiza that the he ; ght of the tropopause 
there, was about 104 miles and its temperature 190°K. 
At 114 miles height (Stratostat l\ S. S. R. 1933), the 
temperature recorded was 207 °K (-88° E). During 
the last quarter of a century many data about the 
temperature of the upper atmosphere laid been collec- 
ted from observation in Batavia and India and also 
in the neighbourhood of Abisko in l/ipland. It is 
now believed that over the tropics then* is considera- 
ble increase of temperature above the tropopause, the 
average at 15 miles being about 220° lv. Near the 
Arctic circle there is a wide annual variation of the 
temperature. Thus at a height of about l>4 miles, 
the range of temperature is from 212°Iv in January 
to 227°lv in July. At 124 miles the averages for 
those months an* 207 °K and 210°K respectively. 

Experiments with Sound Waves as Explorer 

It was a long known fact, that sounds of big 
explosion could be heard at great distances, while at 
ascertain distance nearer the. origin, no sound was 


heard at all. The first explanation of the phenomena 
was given bv the German scientist von den Borne, 
lie inferred that, of the sound waves that were sent 
out in everv direction round the site of an explosion, 
those travelling upward* proceeded with high acceVr- 
ration for some distance and then at a certain height 
turned back to tin* earth again. As the* wave* travel- 
ling along tin* ground in a horizontal direction were 
after a time completely absorbed by the air molecules 
near tin* earth, tin* sound to distant places was 
carried by ncans of the upward wave* only. Thus 
according to the above theory the sound will be* 
heard with decreasing intensity up to a certain point 
beyond which there will be a belt-like region of 
inaudibility called the “zone of silence”. Still 
farther away, however, there will be a region of 
audibility due to the reflected downward waves 
which will be followed by another zone of silence 
and again in some cases by a zone of audibility. No 
proper explanation of this alleged behaviour of the 
sound waves was obtained (ill the nature of the 
waves was fully established. This bending down 
of the upward wave can easily be seen from the 
consideration that if the temperature decreases 
upwards, the waves will also rise in a curved path 
that is concave downwards, on account of refraction, 
and if in its passage* it comes to a region of uniform 
temperature the refract ion will cease, and the waves 
will travel onwards in a straight line along their final 
direction. The* region where this phenomenon happens 
is rather high up in the* atmosphere where* the air 
is in au attenuated state so that the* wave* in its 
straight path will not experience* much absorption 
although it may travel through long distances. But 
the* final bending down of the wave's cannot be 
understood from the* above 1 arguments. This behavi- 
our of the wave was clear from the researches in 
another direction. 

In 1922 Eindeunann and Dobson, the* two English 
scientists, published a paper, “A theory of meteors 
and the* density and temperature of the outer 
atmosphere* to which it leads” in which the*y 
discussed the cause* e>f the luminosity eif those 
bodies. A meteor travels with a ve-rv great velocity 
in its flight and compresse»s very highly the air in 
its path. The air being thus heated raises the sur- 
face temperature of the meteor until it begins to 
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vaporize, when it becomes luminous and visible 1 . 
The ant hors calculate the nmount of nil* that must 
have boon encountered before the meteor is raised 
to incandescence. As a result of Mich calculation*; 
tlioy arrive at tin* conchidon that at heights where 
meteors arc observed (about lit) miles), the density 
of the air must be very great and t!ie tem])i*rature 
of air at heights of 35 miles and upwards i*. at least 
300°1\ (about S(I°K) /. r. near about our ground 
temperature. These conclusions have been continued 
by the experiments on 

(1) vortical distribution of ozone with height; 

(2) direct temperature measurements by balloon 
ascent, and lastly on 

(3) the anomalous propagation of sound waves. 

The probable high temperature at the level ol 
about 35 miles above the ground gives the complete* 
explanation of the bending down of the sound waves. 
Because at this level, the velocity of the sound wave's 
travelling so far along a straight path on account of 
the constant temperature of the* strate»-sphe*rc, will 
cxpe*rie*nce a sudden ine*rease* elue* to the ine*re*aseel 
temperature* at that altitude uuel the* wave's would be* 
turned back towards the* earth passing as before 
along a straight path through the* low<*r strato-sphere 
and then in a e*urve* concave downwards through the* 
tropo-sphere. These* facts about the nature* anel 
behavienir of sound waves we're* ase*crtaine*el before* 
the* gre'at Kiiropcan war. They establish the fact 
that although the 1 lower strato-sphci*'* is more or le*ss 
at a constant teanperature', there is a rise in tempera- 
ture in the upper atmosphere*. 

Fxperiments with Radio-waves as Explorer 

Balfour Stewart, while investigating the variation 
of the* earth’s magnetic field, pointed out that then* 
must he some layer of high electrical eemdnetivity 
in the* upper atmosphere*. 'Idle* possibility of se>me* 
such region where* eoiitiuuoiis iemizatiem was going 
on was also suggested Inter oil by Olivier Heaviside. 
This layer is now known as the ionosphere, and its 
presence explains the circling of the radio-waves 
round the curved surface of the earth instead of 
vanishing in spae*c. The free electrons e>f the ionized 
laye*r in the* upper atmosphere cause an increase in 
the speed of the radio-waves and turn them back. 


In 1!)02 Kennedy and Heaviside insisted on the 
existence* of such an ieuiized layer anel the Kcnnelly- 
Ilcavisieh* laye*r is the* name* given to it whe*n, in about 
l!)22, its existence was experimentally demonstrated. 
Willi the aelvance of scientific re 'search, the existence 
of many such ionized layers has conic to our know- 
ledge. At present we have* indications fen* three 
ionizing layers in the* upper atmosphere* at tlm*e* 
dillcmit lcveds, there he'iug two elistinet layers K and 
l) above* and below the* Kennelly-1 Ieaviside layer K, 
the* upper one (K) being known also as the* Appleton 
layer. This upper layer is subdivided into l<\> 

and the e'xist(*uee* of another layer is suspected 
between the* L and 10 layers. Tlmsc ionized layers 
vary in height with the* time* of the day anel the; 
season of the year. The* height of the lowest en- 
tile D layer varies between 25 to 30 miles. Longest 
radiowave's are reflevled from it. The* average 
height of the* 10 layer is about 05 miles, it vary- 
ing between 15 to 00 miles. It relle*ets waves 
be'twe'cn 300-400 metre's in length. The height ol* 
the uppermost or L lajcr is subject to the greatest 
variations e>f all. Its average; height appears to be 
150 miles, it varying between 03 miles (Australia) 
to 350 miles (lOngland in seam* October night). This 
layer reflects waves of about 100 metres in length. 
Still shorter waves will penetrate* this layer and pass 
to the* outer space. 

The* iemizatiem anel the* liberation of free electrons 
in the* ionized layers in the* upper atmosphere may be* 
caused by tlu* bombardment e>f atoms anel molecules 
by the* solar radiation of ultra-violet anel gamma type 
or by cosmic radiation. There; are, however, variable 
la\e*i\s of ionizatiem which may originate* from such 
agencies as meteors and meteoric matter, charged 
particles emitted by the sun, or thunderstorms. 
Taking e'very thing into aceemnt, we may still con- 
siele*r the highly penetrating solar radiation as the 
principal cause of iemizatiem in the upper at me>sphe*n*. 
Now, from the tlie*ory of Blioto-ionization by solar 
radiations, a ratio betwe'en the* maximum ionization 
e'outeiit. in summer and in winter may be* obtained 
anel subjected to the experimental te*st for various 
stations. Lor the latitude of Great Britain it is 
found from experiments at different stations that 
the above: ratio e»f the ionization contents for the L 
layer agrees closely with the theoretical value. Hence, 
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it is concluded tint in Great Britain ul a of 
about ()3 miles the density of air or the temperature 
is eonstant throughout the year. Hut for the upper V 
layer no such agreement with theory is obtained. It 
is surprising that for this layer the maximum ioniza- 
tion content for the summer noon is less than that 
for the winter noon. In a recent note in Xuhire 
(13th duly, 1935), Appleton discussed this point and 
gave an explanation of this discrepancy which will 
considerably modify our idea of the temperature of 
the upper strato-sphere. Assuming tint the distri- 
bution of molecular density in tin 1 atmosphere is 
constant throughout the year, it is found that the 
summer ionization is about 2 times the winter ioniza- 
tion and this is actually the ease with the 10 layer. 
Thus from the experimental results for tlx* V layer as 
outlined above, conclusion is inevitable that at that 
level the summer molecular density must be very low 
which indicates an increase of temperature. It 
follows from experimental results that at about 190 
miles the temperature on a summer day should be 
1200° K (about 1700° K). 

Thus, taking into consideration the result obtained 
with the help of Liudeinann and Dobson theory there 
must be an increase in temperature along the upper 
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atmosphere al-o, its value at 35 miles being 300° K, 
and at 190 miles 1 200°K. 

To account for the cause of this temperature in 
the upper atmosphere various theories have been 
proposed. Tims we have the II dance theory of Gold 
in 1 909 which attempted to explain the constant tem- 
perature of the atmosphere. According to that 
theory the constant temporal lire at any part of the 
atmosphere is determined mainly by tlx* equilibrium 
of the radiation that is absorbed by matter in that 
portion and the radiation emitted by if. This theory 
is incomplete as it can not account for the sharp 
transition in the temperature gradient at the tropo- 
pause and also the contrast in tin* conditions over 
the equator and high latitudes, liiixlemann and 
Dobson also showed that the h'gh temperature in 
the upper atmosphere is due to the absorption of 
the ultra-violet radiation. However, from the experi- 
mental results, the fact emerges that although there 
is no indication of the absorption of the solar radia- 
tion by the lower atmosphere (troposphere) the same 
cannot be true of the upper atmosphere (stroto- 
sphere). That is to say, the upper atmosphere absorbs 
a portion of the radiation that passes through it and 
thereby gets heatc 1 to a temperature in some places 
which approximates to that of a pretty good furnace. 
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The Survey of India is the oldest scientific service 
in this country and was founded in ISIS. The 
main office is situated at I )ehm Dun, just under the 
foothills of the Himalayas. A second office and 
department for tin* manufacture of scientific instru- 
ments are located at Talent ta. This Service was 
originally created for making a systematic survey 
of tlie whole of India. In addition to this work, 
Tide-Tallies are now prepared ; and magnetic, 
meteorological, seismologieal and astronomical obser- 
vations are also carried out. Survey maps for civil 
and military purposes are also prepared. The Service 
maintains a trained field party for touring the whole 
Indian Km pi re and making observations. The obser- 
vations are then computed by a trained batch of 
computers at the main station. Tin* labours of this 
Service have led to scientific results of the highest 
value. The most spectacular work of the Depart- 
ment was the discovery of the highest mountain 
peak in the world in 1845 which is now known as 
Mt. Everest. At the time of observation this peak 
did not- at all look like tin 1 highest, peak in the world 
from the station of observation, and nobody had 
even the remotest, suspicion at the time that it. 
would prove to be the highest peak in tin 1 world. 
When Mr. Hadhanath Sikdar,* who was then the 
Head of the Computing Department at Dehra Dun, 
found by making actual computation (hut this was 

* l ; or tics iliscnverv, Mr. Sikdar was presented with 
a ropy of Laplace's Meraniq ie Celeste by Ocneral Kvcrest, 
the Surveyor-! icncr.il, during whose regime the observations 
were taken. The volume was till recently a valued posses- 
sion ot the family. It may be mentioned that Mr. Sikdar 
was picked up bv Col. Kverest from amongst the gt actuates 
of the Presidency Colic ge, was given special mathematical 
training, and placed at the head of the Computing Depart- 
ment. Hut for Col. Kv crest's intervention lie would have 
become a Deputy-Collector. Editor - Sciknck & CuLTi'RK. 


tin* highest peak in the world, his conclusion was 
first received with incredulity, but subsequent obser- 
vations showed (hat be was right. Mt. Kverest has 
not yet. lost this position. 

Less spectacular but more important Ibr scienti- 
fic purposes was the discovery made by (\ipt. 
Basevi that the value of gravity showed a defect 
over the whole of the Himalayan regions from the 
expected value. He was so much excited over the 
discovery that he did not leave his station on tin* 
Himalayas even on the advent of winter, with the 
result that, his station became ice bound while he 
was engrossed in taking his observations, and res- 
cuing parties found it impossible to cut their way 
to him. He thus fell a victim to his enthusiasm 
over tin’s new discovery.* All glory to this martyr 
of Science! His work was continued and his re- 
sults wen* confirmed not only over tin* Himalayan 
regions, but, over all the high mountain ranges of 
the world. It is known now that those results led 
Archdeacon Pratt of (aleutta to formulate tin* hypo- 
thesis that the inequalities of mass over the surface 
of the earth are neutralized by opposite,* inequalities 
at an appreciable depth from (Ik* surface* of the 
earth. Major (\ E. Dutton coined the name ‘isos 
lasy’ for this hypothesis in 1881). It is beliewed 
that the earth’s crust underneath a mountain range 
is of lower density than elsewhere 1 , whcre*as the 
crust below the eloep ocean basins have* got an 
excess of density. On the other hand at a inodernP 1 
depth below the sem-lewel the density is everywhere 
very nearly the same. Moreover, the amount ol 
matter in each of the vertical columns over oejiial 
areas of the earth’s crust at such a depth is the saim*. 
The layer at this depth is called the 1 “isostatie layer”, 

* The Hascvi clock-tower at Dehra Dun was erert 
as a memorial to Capt. Basevi. 
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and its depth has bran estimated to hi* about 120 
km. below the sea-level. It means that tin* whole 
quantity of matter in a column per kilometre *quarc 
to this depth is nearly the same whether the column 
consists ol 120 kilometres ni rock beneath a plane 
lying near the sea-level, or of 12f> kilometres beneath 
a plateau, 5 kilometres high, or of 1 1 1 kilometre* of 
rook beneath an ocean, 0 kilometres deep. 

The “Theory of isostasy” i* the chief scientific 
contribution of the (Jeodetic Branch of the Survey of 
India, of which it can justly be proud. The theory 
is generally true except, at places of recent geological 
formation where the isoslntic compensation is not 
yet complete. The (ieodelic Branch of the Survey 
of India has also carried out a large amount of geo- 
detic work in India and Burma. In order to deter- 
mine the size and the shape of the earth, ares of its 
meridians in different latitudes have to be measured 
by astronomical observations combined with geodetic 
operations. By astronomical measurements the dis- 
tance between two selected stations can be* obtained 
in circular measure of degrees, whereas by geodetic 
measurements it is possible to liud out tin* exact 
linear distance between them in feet or metres. The 
radius of the earth regarded as a sphere can thus be 
approximately determined by dividing this linear dis- 
tance by the angular distance measured in radians. 
The geodetic process by which linear distance is 
measured is known as triantpilalifnt. As it is not 
practicable to measure the linear distance between 
two stations directly with sullicient accuracy, other 
stations are also selected between the terminal ones. 
These intermediate stations are so chosen that tie* 
lines joining them form a complete chain of triangles, 
each station being visible from at least two others. 
The angles at each station and the length of the sides 
called the base, are measured with all possible preci- 
sion. Knowing the length of the base and all the 
angles, it is possible to calculate every other line 
in the chain of triangles, and then to determine the 
exact, north-a lid-sou th distance between two terminal 
stat ions. These measurements are done so accurately 
that the error hardly exceeds half an inch in ten 
miles. If the two stations are taken on the same 
terrestrial meridian the astronomical determination 
of the angular distance between them can bo made 
very easily. In this case the angular distance will 
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be tin* difference of latitude between tin* two stations. 
The latitudes are best determined by means of a 
zenith telescope. 

Tile fir- 1 authentic determination of the earth’s 
circumference was made by Fratost heiies of Alexan- 
dria about 251) B.< '. 1 1 is two stations were Alexan- 
dria, and Syene (iu upper Kgypl) near about the 
Tropic ot ( ’anccr. At noon ol the longest day in 
summer at Syene there wa> no shadow of I Ik* gnomon 
in tin* bottom of a well as the *un was vertically 
overhead. But, at Alexandria, on the noon of the 
same day.it was found from the length of the shadow 
east by the gnomon that the angular distance of the 
sun from the zenith was 1 50th of the circumference 
of a circle (7° |:Vj. So the difference of latitude 
between Alexandria and Syene was iu angular 
measure equal to 1 50 of the circumference of a. 
circle. So tin 1 circumference of the earth must be 50 
times the linear distance between these two stations. 
IOratosthenes slated that the* distance between these 
two places was .’>000 shuUa. The stadium was 51 7 
feet, and it is believed that the distance was probably 
measured in parrs by specially trained men. The 
above calculation would give 21,500 miles for the 
earth’s circumference, which is very near the truth. 
Similar operation for finding out the circumference 
of the earth was performed by Arabian scientists in 
the eighth century at Baghdad under the patronage 
of the ('nlipli at Mauuin. 

The first really scientific measure of an are of the 
meridian was made by the Frenchman Bicard in 
Northern France in 1071, and it was found out that 
the earth was not exactly a sphere but a spheriod, 
flattened at tin* poles. 

For a complete programme of the work of trian- 
gulation it is necessary iu tin* first instance to 
measure the base lines accurately. For the measure- 
ment of base lines invar wires * are used. These 
wires an* standardized by means of I -metre invar 
bars which, in their turn, sire periodically compared 
with nickel and silica 1 metre standards. 1-mctrc. 
invar bars as well as nickel and silica standards are 
kept carefully at a standard temperature at. the Delira 
Dun observatory. 

* “Invar" is an alloy of nickel ami steel whose cootlicient 
of expansion is almost negligible. 
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Tho Survey of has done much valuable 

work in connection with the traemg of tii o geoid 
by means of stations at clo*e intcTvals. 

The (fro id is the sea-h'vel surface from which 
tin* heights al*e measured, it is commonly believed 
that the earth is a spheroid flattened at the two 
poles, but actually our earth is not an exact spheriod. 
Due to irregularities, \U surface is that of a distorted 
spheriod called the geoid. it is found that the 
geoid on the whole deviates slightly from a smooth 
spheriod, called the Inlenuilioind Spheroid. I hit 
the observations of recent years in India and Ihirma 
reveal the* fact that the resulting figure of the geoid 
at these places show remarkable departures from t In- 
curvature of the international spheroid. The radius 
<>l curvature- of the geoid along an east-to-west 
section 2,500 miles long, in latitude 20°, is 700 feet 
greater than that of the international spheroid while 
the curvature of a 2000 mile mcridianul section is 
1,500 feet less than that of tho spheriod. These 
irregularities can only be attributed to wide-spread 
departures from isostatie equilibrium. Tho geoid 
in the south of India is also deeply depressed and 
causes gravity anomaly there. 

The Survey of India has also been carrying on 
extensive* levelling operations in different parts of 
India. Levelling is the process of tinding the diifcr- 
enees in level between different parts on the surface 
of tho earth by means of a levelling instrument, and 
thus the heights of stations above the surface of the 
geoid are found out. 

Dohra Dun possesses a very interesting appa- 
ratus, designed by Lord Kelvin, called the tide 
Inmnoniwv. By means of this apparatus tidal 
tables for the Indian Ocean are prepared. 

We have received a copy of the report of the 
Geodetic Branch of the Survey of Judin for tin* 
year 1334. It is satisfactory to note that a large 
amount of geodetic work was carried out by this 
branch of the Survey of India during tin* year 
1933-31. During the year under review three new 
base lines were measured and extended in Balu- 
chistan, Poona, and Assam. In 1933-31, levelling 
operations were carried out in the areas disturbed 
by the Pegu Earthquake of 1930 and by the Great 
Bihar Earthquake of 1931. No notable changes 
were found in Pegu. In North Bihar and Bengal, 


levelling done in previous years has been showing 
a steady rise, but the Great Bihar Earthquake of 1934 
appears to have caused a sudden fall. The* reason for 
steady rise in past years can, perhaps, be easily under- 
stood. There is considerable underloading in North 
Bihar and North Bengal area, and Gniff-IIunter has 
suggested that the restoration of isostatie equilibrium 
is the cause for the steady rise in past years in the 
underloaded area of North Bihar. This area is tilled 
to a great depth with alluvium of recent formation and 
of low density. Then* are two alternative theories 
for the depression caused by the earthquake. One 
theory is that the nortli-to-south pressure which has 
created the Himalayas and the associated over-thrust 
faults may still lx* acting, and that this horizontal 
force is responsible for occasional earthquakes which 
suddenly deepen the depression. On the other hand, 
tlx* vertical forces are slow in their operation but 
act steadily in elevating the depression. The alter- 
native theory is that tho depression which rcHilfcd 
from the last earthquake may not have been directly 
connected with ferfontr forces (forces causing move- 
ment. in the Earth’s crust, and thus giving rise to 
earthquakes', but may have been caused by con- 
solidation of alluvium which was vigorously shaken. 
This view is supported by the great out-pouring of 
water and sand which occurred. During the year 
under review, important, pendulum observations for 
cheeking values of gravity were made in the West 
Coast of India, Ceylon, Maidive Islands, and 
Laccadive Islands. In (Vylon, gravity data show 
a satisfactory agreement with the geology of the 
island. Presumably, tilted synelinc which forms 
the main features of the geological structure of 
flu* island is not symmetrical. Perhaps it has been 
disturbed by the disturbance of a volcanic origin 
in tlx* Adam’s Peak region. In the Maldives, gravity 
data support the subsidence theory of the formation 
of coral islands. The Maidive Islands overlie an 
area where a block of anil has subsided as a result of 
the down warping of the lower crustal layers. Gravity 
results reveal that the Laccadive Islands are tectoni- 
cally (/. e. as regards crust formation) different from 
the M.ddivc Islands. Gravity anomalies in Southern 
India can bo explained by supposing that. the extreme 
south has been squeezed down between a few upwnrps. 

During the year under review Tidal Tables for 
1935 for the Indian Ocean were also prepared. 
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The Democratic Process- hy Dr. llcni Prasad, 
Humphrey Milford : Oxford l r uirersihj Press. 
Price Its. 7f- 

The author of the* book is well known to scholars 
in India ns well as England as a student of a branch 
of social science which, apart from its high scienti- 
fic quality, is of immense practical value in the age 
in which wo live. This branch of social science 
has under the name of Political Science made a 
remarkable progress, specially in recent years, due 
to the ellbrts of a distinguished and devoted band of 
scholars in Europe and America. Today it possesses 
a literature which is staggering in its vast ness. Only 
special aspects of the subject can be studied by any 
one scholar who is at all anxious to be thorough 
and scientific. 

An aspect of Political Science which is of supreme 
interest to the present generation is ‘Democracy*. 
Indeed modern Political Science is tin* science of 
the Democratic State which by its diffusion of actual 
political power to every adidt citizen has created 
institutions and problems, sometimes baffling in 
their intricacy — certainly a fit subject for specia- 
lized scientific study. The value of such a study 
lies in the formation of correct, judgments about the 
worth of democratic institutions and formulation of 
principles for the guidance of the statesman and 
the politician. Besides every free citizen today is 
concerned with the nature of the political machine 
in the Democratic State which controls and regu- 
lates his life. An enormous expansion in the field 
of government in such a state has brought politics 
to the door of every Tom, Dick, and I lurry. A study 
of democratic, political institutions, problems, and 
processes by competent scholars cannot but bo wel- 
come. Dr. Beni Prasad’s book studying as it does 
the ‘democratic process* which has given birth to 
the modern science of Polities is very welcome. 

In the long and distinguished roll of writers on 
Political Science as it has developed in the West, 
the name of any Indian has been practically 


conspicuous bv its absence. We are sure that Dr. 
Beni Prasad by his present work will figure promi- 
nently in that roll as the first Indian writer of a 
thought -provoking book on political science. 

The book has been published at a psychological 
moment when our old ideas of political and social 
values are undergoing a revision. Knr some time 
past there has been a feeling among a growing 
number of people that parliamentary democracies 
have outlived their usefulness. Then 1 has been an 
impressive reaction against democratic forms of 
government in Europe. But Dr. Beni Prasad has 
evidently not lost his faith in the value of democracy 
which he thinks to lx* flu* logical outcome of a long 
process of social evolution. 

Dr. Beni Prasad studies democracy in its philo- 
sophical and institutional aspects. This of course has 
been done by numerous scholars before him and at 
the present day the output of literatim* on demo- 
cracy does great credit to the capacity of our writers 
and thinkers. Dr. Beni Prasad however strikes 
an original note from the very outset, lb* bases 
his study on what is in effect an analysis of human 
nature which, in the words of Lord Bryce, is the 
“basic and ever present clement in the endless flux 
of social and political phenomena, which enables 
general principles to be determined”. Human nature 1 
is responsible ultimately for our social and political 
behaviour. The author is however not content with 
this alone*. At every step In* tries to discover the 
relationship between human, social and political, be- 
haviour and behaviour among lower order of animals, 
with examples taken from the science of biology. 
The attempt to rest democracy on psychological 
and biological foundation is obviously interesting. 
It is bound to provoke thought and stimulate dis- 
cussion. 

Dr. Beni Prasad states his thesis thus : — “No 

ultimate goal can be prescribed for human life 

The riMo of social philosopher is not to lay down 
immutable ideals for all time. It is enough to dis- 
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rover conditions 1‘sivt >11 r:il>l< K to tin* development :i n< 1 
expression of personality”. Self-realization is tlx* 
end of the state. 'Tin* conditions favourable to it are 
(n) progressive social organization which would make 
change possible whenever desired ; (b) opportunities 
for continuous initiative in society which alone is 
liberty ; (c) the right to nuigcniul work which alone 
is one of tin* basic condition^ of good lilt * ; and (d) 
leisure which would call the best faculties of the 
individual into play. “To the extent that material 
welfare, liberty, creativcness, anil leisure are secured 
and aspiration opened not to a few but to the mass 
of people under all skies can democracy in the 
deeper sens* 1 of the term be said to be achieved. 
The democratic process thus consists in the develop- 
ment of human personality everywhere in all climes 
(p. 21). And if such a comprehensive view which 
alone can claim to lx* a philosophical view is taken 
democracy appears to be as yet an aspiration rather 
than a reality 1 *. 

Ignorance, error, unequal distribution of 
wealth and culture, domination of one class over 
another are factors that have served as obstacles 
to the realization of good life. Some of these factors 
like wealth and culture and social gradations have 
also served both as an obstacle and as a stimulus to 
human development, The good that has resulted 
from the state is attributable largely to ‘organiza- 
tion\ Hut there are great risks in organization 
which must not result in tlx* ‘smothering of per- 
sonality* ; (chap. Ill and IV). There is another 
great obstacle to human development and that is 
the ‘inertia of accomodation which sanctified by the 
accepted ‘mores’ and buttressed by theology, fata- 
lism, and pessimism offered tenacious resistance 
to the inception or continuation of reform* (chap. 
V. p. 59). Hut at last the corner is turned. As 
knowledge grows from more to more, as education 
and enlightenment spread, conditions are created 
under which all can find scope for development, 
and “democracy, in the deeper and ethical sense, can 
be translated into fact”, (chap. VI). 

In th<* next three chapters the author reviews 
the problems of production, population, and man 
versus machine. He opines that then* is no danger of 
over-population in the world for a long time to come. 
Tendencies are towards keeping population well 


within manageable limits. He is apparently a 
believer in modern methods of family limitation, and 
concludes that ‘the application of science to agri- 
culture, industry, and transport all over the world 
is a condition precedent to the realization of uni- 
versal democracy*. Hesidcs, “every country must 
plan its economic life and co-ordinate its plans with 
those of other countries in the general interest of 
humanity (p. 92). Along these lines it is possible 
to lay the eeonomie foundations of democracy by 
utilizing tin* sources of science and technique**. 

Hut there are certain obstacles to eo-operation 
ri \ . militarism, race and colour prejudices, politi- 
cal and economic nationalism, imperialism and 
imperfections in the existing internal organization. 
Militarism is not reconcilable with the spirit of 
democracy which rules out force. Imperialism has 
to he abandoned as withholding the right of self- 
realization from tlx* subject nations, and political 
and economic nationalism must make room for 
internationalism. The author realizes that tangles 
of centuries cannot lx* resolved in a moment, but a. 
beginning must lx* made at once. 

The author is confident that ‘international co- 
operation founded on principles of universal peace 
and universal well-being is calculated to promote 
the normal and economic conditions favourable to 
democracy* (p. 183). Democracy cannot flourish in 
tlx* midst of poverty which can only be banished 
by planned economy based on an international co- 
ordination of economic efforts. “Planning would 
represent a concerted effort to accelerate the de- 
mocratic process”, (p. 21 1). 

In chapter X V, the author review's the problem 
of social control in tlx* light of the new develop- 
ments. After referring to tlx* rise of political 
pluralism which looks upon tlx* state as a union of 
associations and groups, each with its own corporate 
life and importance for the welfare of society as a 
whole, he points out that in tlx* new phase of deve- 
lopment social control is likely to he greater than 
ever before. Hut social control must have a vita) 
regard for personality, ail object which can be achiev- 
ed by two means, the infusion of social Control 
with science and its democratization. Adnsort; 
comm ill ces and chambers including trained expert-' 
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ran. be associated with alt legislatures and adntinis- 
t rat ire depart aunts in international, national , and 
local gorernments to supply up to date knowledge , 
to conduct inrestigations in a scientific manner 
and think out plans 9 (p. 22.3). “Next in importance 
stands tint not'd of democratizing the institutions 
whit'll is likely to place vast resources of intellec- 
tual and moral power at the disposal of social and 
political institutions and make them responsible to 
all the needs and interests of the community” fp. 
‘225). The author concludes on a note of optimism, 
“The democratic principle has never yet had a fair 
chance in politics because of militarism, general 
poverty, mid ignorance, and difficulties of communi- 
cation. Now that it is possible for the world to 
outgrow these obstacles, it is also possible in the same 
proportion to bring genuine democracy into being 
on a large scale”, (p. 2*2“)). 

In chapter XV T, the author examines the case 
against democracy and finds that in ultimate analysis 
the case against democracy rests on the assumption 
of innate incapacity of the mass of the people to 
exercise tin* intelligence and organization which 
government demands. He does not agree and puts the 
case for democracy emphatically as follows, ‘ruder 
present conditions no better alternative is open to 

mankind It is, as a rule, the most appropriate 

form of government in modern times. It came 
into vogue when governments had become more 
complicated. .. .It is informative. It admits the 
will of all members into the determination of s< 

polity It taps sources of political talent, which 

lie beyond the power of other systems of govern- 
ment. It favours a wholesome social equilibrium. 
It deepens the sense of social obligation, (p. 2 Iff). 

The last three chapters of the book deal with t h- 
maehinery of the democratic, state, public opinion, 
and transformation. The world has to be transfor- 
med and reconstructed by social service with the aid 
of our economic and cultural resources now vastly 
augmented. It is only then that democracy which 
is now an aspiration will become a reality. 

A distinguishing feature of the book is its tone 


ff‘27 

of idealism and robust optimism. The writer appears 
to be undaunted by the depressing events of the last 
fifteen years. The flight from representative demo- 
cracy in a greater part of modern Europe is apparent- 
ly dismissed as a passing phase which cannot per- 
manently arrest the irresistible march of democracy. 
It is hen* that our clear perception of his reasoning 
becomes somewhat obscured by a passing cloud of 
misgivings. We begin to ask whether he does not 
rely too much on the latent possibilities of the homo 
sapiens ? Dr. Beni Prasad admits that democracy 
is now an aspiration and not a reality. For the 
realization of the aspiration, ignorance must be 
removed, poverty must be banished, militarism must 
be banned, colour prejudice must be eliminated and 
political and economic nationalism must be replaced 
by international cooperation. The resources placed 
at our disposal by science must also be fully utilized. 
Tliere must be planning of the economic life by 
governments in consultation with one another. All 
this ambitious programme implies a sustained 
rational endeavour, and sentiments cannot be allowed 
to play their part. Besides, are the institutions of 
democracy, ri\. parliaments, cabinets, parties, electo- 
rate, capable of achieving this programme ? Modern 
dictatorships seem to afford a negative answer. For 
the time being democracy has lost its emotional 
appeal as well. Can it achieve big things? That 
is the question wicli is agitating the minds of nations. 
Can it put an end to class struggle ? Then again, in 
the modern state the administrative expert is assum- 
ing an importance which bids fair to make parlia- 
ments nothing belter than debating assemblies and 
voting automatons. They have already become so. 

These arguments against democracy, however, do 
not detract, the importance of the work under 
review. Its value lies in showing the democratic 
purpose in a long process of social evolution and as 
such it is bound to hold an important place in 
political literature for a long time to come. The 
style of the book is lucid and vigorous. We congra- 
tulate the author on his fine achievement. 


a. s. o. 



Book Review 


Central Asian Antiquities Museum, New Delhi : 
Descriptive Catalogue of Antiquities recovered by Sir 
Aurel Stein during his explorations in Central Asia, 
Kansu and Eastern Iran—//// Fred. IL. Amlretrs. 
Delhi, Manmjer of Da/diratiotis, (lorernmenl n / 
India. 1 . 9 . 7 . 7 , Dr ire Dupres Kir nr !)s. lid. Dp. x ' 
77 . 7 . Three illnsl ralinns and a map. 

TV history of (Vnlral Asia has not yet been 
fully worked out. Tin* physical dillieulties of this 
inhospitable land, the paucity of historical material, 
the diversity of the tribes with varying degrees of 
culture have combined to make the task of* the 
historian dillieult. but have* at, the same time added 
to it a peculiar charm. The physical features of the 
region have never been favourable for the growth 
of unified kingdom. Consistent with the diversity 
of its history, Central Asia has had many languages, 
.scripts and religions. The languages used in the 
discovered manuscripts number about two dozens, 
including Indian, Chinese, Turkish, Tibetan, Iranian, 
Sogdian, Syriac and Uigur. Philologists have succee- 
ded in establishing the existence of two entirely new 
languages. The first has been called Nordariseh by 
Lcumann and Naka by I model's and Ivonow ; it 
is an Iranian language with some Indian idioms, and 
is held to have been the 1 language of the Kushans. 
The second is called Tokharian or more properly 
Kuehuuese with two dialects ; it is definitely an Indo- 
European language 1 and belongs to the renfam group. 
Brahmi, Kharoshthi, Chinese and some undeeiphered 
scripts were used in writing. Buddhist, Manichncnn 
and Christian edifices, Sfnpas and eaves are found 
hen* side 1 by side. Zoroastrianism, Nestorianism and 
Taoism, perhaps not always exclusive of one another, 
also nourished here. 

Buddhism has been the best means for the pro- 
pagation of Indian culture to foreign lands ; and the 
history of Buddhism in Central Asia is a glorious 
chapter in the history of Greater India. According 
to Tibetan tradition Buddhism reached Khot-au in 
the first century before Christ, and we have sure 
indications that by the second century A. I). it was 


fully established in the land. According to llinen 
Tsang, it was introduced by an Arhat from Kashmir 
who succeeded in converting the king. That 
Buddhism found its way into Central Asia from the 
north-west of India further appears from the fact 
that the Chinese pilgrims found the Sarvastivada 
flourishing in Central Asia more than any other 
.sect ; we should remember that Sarvastivada had 
its palmy days in the north-west at the time of 
Kunishkn’s council and that Asvaghosha who has 
been actually called a Sarvastivadin in a Tibetan 
manuscript (Jaarnal of /he llihar and Orissa 
Dcseareh Sorirhj , 1 p. L\S, n. i) is said to have 
taken a leading part in that council. 

The Indian literature discovered in Central Asia 
is of great historical importance, The oldest palm- 
leaf manuscripts written in Indian characters come 
from Central Asia and consist of dramas, poems, 
Buddhist scriptures, and medical treatises. A Sanskrit 
drama in this collection, the Sariputra-prakaraan, is 
the oldest sure specimen of Indian dramatic- art. 
Prom the available fragments it. seems that the 
Buddhist texts of this land formed the original of 
the Chinese iripiluka. I ’alike their co-religionists in 
China, Japan, and Tibet, the Buddhists of Central 
Asia seem to have used an Indian version of the 
Tripilulu and not a native translation. 

The successive tours of Rockhill, Bower, Young- 
husband, Sven Media, and other intrepid travellers 
have thrown great light on the anthropo.ogy, climatic 
conditions, history and topopraphy of Central Asia. 
But the most well-known of these travellers is iSir 
Aurel Stein who conducted three successive tours 
in these dillieult. regions, all productive of excellent 
results. lie has proved that in ancient times the 
climatic and physical conditions of the country wore 
very different ; deserts which are, now incapable of 
sustaining any life had not only been the habitat 
of people, but also, in some eases, tlu; seats of learn- 
ing and culture, inasmuch as he found there statues, 
frescoes, and even rich libraries buried in the sand. 
His tours have been equally rich in results from an 
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anthropological point of view. The design and 
weaving of textiles of silk, cotton, and wool, discover- 
ed by him reveal entirely new facts about the migra- 
tion of art and crafts. Tin* similarity of the pottery 
found in Central Asia, Baluchistan, Persia, and Trail 
lias an important bearing on the diffusion of culture. 
And another relic of unique interest is a type of 
cornelian beads, the like of which are also found in 
Trail, Baluchistan, Sind (Mohenjo-dand, western 
Siberia, and other seemingly detached places. Sir 
Aurel has also succeeded in locating many places 
mentioned by the historians of Alexander. I 4 a I lien 
and I linen Tsang and in discovering the old routes 
connecting Kashmir, Central Asia, and Chinn. 

Sir Aurel found numerous Buddhist images, carv- 
ings in wood, and paintings, in which the influence of 
the Graeco-Buddhist art of Gandhara is palpable. 
In the history of Gandhara art this fact is of great 
import and leads us to believe that, as the art of 
Gandhara flourished most in the reign of the Kushans, 
Buddhist art was introduced in Central Asia during 
the era of Kushan supremacy in north-western India. 
Tu the, province of Seistan in eastern Iran there is a 
monastery with paintings of the Hellenistic type, 
which show ‘for the first t ime /// situ the Iranian 
link of the chain which connects the Graeco-Buddhist 
art of the extreme north-west India with the 
Buddhist art of central Asia and the Far Fast. 

The antiquities discovered by Sir Aurel form a 
mass of raw material to be taken into use by subse- 
quent workers in the field. They have been deposited 
in the (.’(Mitral Asian Antiquities Museum. New 
Delhi, specially built to receive them. Mr. Fred J. 
Andrews has now furnished us with a detailed cata- 
logue of the same. He has done his work entirely 
satisfactorily, and his introductory pages are parti- 
cularly interesting and valuable for getting an idea 
of the relies recovered by Sir Aurel. 

A catalogue of this type should have contained 
many more illustrations. 


3:M) 

Lac and Indian Lac Research Institute, Nankum, 
Ranchi — The Anneal report, 1934. 

Lie dye and shellac are the product of the insect 
lace iter laeea, Kerr. India had the monopoly of the 
day. This has now been completely ousted from the 
market by coaltar dyes. The bycproduct shellac has 
now become the main product for many years but 
this is also meeting serious competition from synthetic 
resins like bakelite etc. No precautions were taken 
belore to improve the quality of shellac and nothing 
had been done to stop its deterioration which 
invariable occurs on storage. Tile serious competi- 
tion from outside induced the Government of India 
to start the Lae Research Institute at Nuiikum after 
a thorough preliminary enquiry. The object of the 
Institute has heen the following : 

(a) To study the various host plants. 

(1>) To make entomological survey of the lae 
producing insects. 

(e) To improve the methods of manufael lire. 

(d) T o improve the yield of stick lae by removing 
other pests and by adopting other means. 

(e) To study suitable soil for the growth of the 

host plants. 

(0 To devise processes which may stop deteriora- 
tion. 

(tf) Tn prepare plastics from deteriorated samples, 

Those activities have* been well described in the 
Luc and Indian Lac Research Institute 1 ’ by I)r. 
Norris and her collaborators. On the chemical side, 
excepting Harries, Nagel and Gardener, there are 
very few workers. It appears that, the chemistry of 
shellac is not engaging much attention in the 
Research Institute at Nankum, but the entomological, 
agricultural activities, standardization and search for 
new plasties with shellac as base arc extremely 
laudable. Extensive bibliography is given by which 
the reader will be able to grasp the progress of the 
Institute since the foundation. 


A. ( ihosh . 


M. (ios/rmni. 



The Carnegie Institution of Welsh incjton 

Review of the work for 1934 


Thu Carnegie Institution of Washington p »s>us- 
xes a capital of about .‘11 ml lion dollars and in the 
year under review one and a half million dollars 
were spent as follows : - 

Kxpeinlittire in 
lakhs of dollars 


1. Mount Wilson Solar Observatory 23!) 

Pasadena, California 

2. Department of Terrestrial Magnetism 1’S2 

Washington D. 0. 

.3. Nutrition Laboratory M 

Boston, Mass. 

4. Department of Meridian Astrometry ‘2h 

Albany, New York 

5. Geophysical Laboratory H»7 

Washington I). C. 

(). Department of Genetics 1*41 

Long Island, N. Y. 

7. Department of Embryology *7r> 

Baltimore 

8. Division of Plant Biology 1T0 

Palo Atto, California 

!). Tortugas Laboratory '14 

Florida 

10. Division of Historical Research TOO 

Washington J). C. 

Subsidiary grants 1*24 

Publications '00 

Administration «fc Miseellaueous ’08 

Reserve fund etc. TOO 

Total (lakhs of dollars) 18*83 


Besides these grants which were given from the 
income of the Carnegie Institution of Washington, 
the resources of each laboratory were supplemented 
by grant from I lie Carnegie Corporation of N. Y. 
for special purposes. 


The Mount Wilson Solar observatory 

'This L at present, probably the greatest 
astrophysicnl observatory of the world. Founded in 
11)03, with funds provided bv Mr. Carnegie, its acti- 
vities have expanded enormously in recent years. 
It contains the famous 100-inch reflecting telescope 
with which the farthest depths of space are being 
at present explored. The* observatory aims not oidy 
in making a minute physical study of the sun, the 
stars, and other heavenly bodies, but also interpre- 
ting them from the point of view of physics. A 
physical laboratory is therefore attached to it under 
the superintendence of Dr. Ring, who vaporizes 
elements in a high temperature furnace and studies 
their spectra. One of the most unique features of 
this organization is the institution of research asso- 
ciateship. It enables distinguished professors and 
workers from other universities and observatories 
of America and Europe to come to Mount 
Wilson and spend a part of their time there. The 
Mount Wilson Observatory lias thus become the 
Mecca of all physicists and astrophysicists. 

The contributions from this observatory are too 
numerous to be mentioned, and reference can be 
made only to a few outstanding ones. The reader 
must have heard of the present theory of expanding 
universe, which arose out of Einstein's theory of 
Relativity. According to this theory, the universe 
is expanding,' — at a rate which is proportional to 
the distance of tin* mass from the observer. This 
extraordinary result was deduced from Einstein's 
equations by Le Maitre, a .Belgian astronomer in 
14)27. I le calculated that the rate of expansion is 
blit) Km for an object at a distance of i million light- 
years (one light-year means the distance travelled 
by light in one million years.) It was impossible 
for any other observatories excepting Mount 
Wilson to put this theory to test. They took 
the photograph of a large number of extnigalaetie 
nebulae, (/. e. (dusters of star lying outside the 
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galaxy or the milky way, and therefore at a 
great distance from us) and verified the law. This 
year they found that two of the nebulae were reced- 
ing from us with the extraordinary velocities of 
24,000 and 10,000 Km per see. respectively. l)rs. 
Hubble and llumason, who have engaged themselves 
in this problem for a long time have found that the 
velocity-distance relationship holds for nebular 
clusters as well as for isolated nebulae. 

Investigations of Planetary Atmospheres 

Though the planets are the heavenly bodies 
which are nearest to us, we do not have much 
knowledge of the physical constitutions of them, 
because they only shine by the reflected rays of the 
sun. Hence their investigation has been very diffi- 
cult. Owing chiefly to the work carried out at 
Xft. Wilson and also at the Lowed observatory 
(Arizona), it has been found that the atmospheres 
of big planets like Jupiter and Saturn contain NIL 
and 011 4. Smaller planets like Mars and Venus do 
not appear to contain any H_> and very little of Oj». 
The solar research in the year under review com- 
prised researches on Sun-spots, their magnetic be- 
haviours, and photographing the infra red part of 
their spectra by means of new sensitizing dyes dis- 
covered by the Kastman Kodak Company. Many 
surprising results have been found, as for example, 
the discovery of sulphur and phosphorus, amongst 
the solar elements, the discovery of absorption 
lines due to helium and ionized helium. 

Tt is known that the spectrum of the Nun con- 
tains some features which have not yet been ex- 
plained. For example, during total solar eclipses, 
lines are found in the spectrum of the solar corona, 
which have not yet been identified with that of any 
(dement found on the earth. One such line is the 
green coronal line 5303. Its origin is still a puzzle, 
because it has not been so far found in any terres- 
trial or celestial sources. But last, year Dr. Adams, 
director of the Observatory was able to identify 
these lines in a new star which had suddenly flashed 
out (Nova). This brings the solution of the problem 
nearer home. 

The founder director Dr. 0. JO. Hale, retired 
■some years ago but still lives in the observatory as 
Di rector- Kmeritus. He is now devoting his spare 
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time for the supervision of the plans for the 200 // 
telescope which is being now completed by funds 
supplied by the Carnegie Corporation of X. V. The 
present director, Dr. W. S. Adams, not only carries 
on t lie* administration, but also his research work 
on stellar photonic! rv. 

The liepar/ntrnl af Terrestrial Magnet ism at 
Washington was originally founded for a detailed 
study of the Karth considered as a magnet, but it 
has rapidly extended its activities, and is now 
examining the entire field of magnetic and electrical 
phenomena of the earth and its atmosphere. But 
these problems cannot be solved unless the basic 
problems of magnetism as a phenomenon of atomic 
structure arc understood. The department has thus 
been steadily expanding its activities. 

The (‘ciitt'.il laboratory is situated in Washington 
!).('. This on aides it to bo in close co-operation with 
government departments and other scientific institu- 
tions of the country. The magnetic survey of the 
earth is undertaken on a systematic basis in co-opera- 
tion with many other institutions and sub-stations. 
Since 1925, the department has organized a pro- 
gramme of research on Ionosphere at Washington, 
Huaiicayo (Peru), and at Wat heron (West Australia). 
In the discussion on Ionosphere which we publish ill 
this volume of Science & Om;n;iiK the problems of 
Ionosphere have boon thoroughly explained. The sta- 
tions have been chosen by the Oarnegie Institution 
on the principle that one should be in the equatorial 
region, one in the Northern Hemisphere (Washing- 
ton), and the other in the Southern Hemisphere 
(Wat heron). West Australia. They are thus enabled 
to get a striking confirmation of the theory that radio 
waves split up in the magnetic field of -the earth, and 
the frequency difference is proportional to the earth’s 
field. Thus the frequency difference between London 
and lluaiieavo is in tlie ratio of five to three. At 
Washington, a method has been perfected by 
(jilliland for continuous and automatic recording of 
the ionosphere height. 

In the atomic physics section, the laboratory has 
been provided with an electrostatic generator yielding 
two million volts. With the aid of this generator 
experiments were performed on the disintegration of 
nuclei by means of protons and dcutons. One 
of the most remarkable achievements of the depart- 
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men!, is the discovery of triple hydrogen neuclens. 
which is found sis sin iinpurit y in deuton (heavy hy- 
drogen). Other activities of the department include 
the invest igat ions of the solar activity, flu* magnetic 
activity ol the earth, the registration of magnet ic 
storms, the investigation of the electrical state of the 
lower atmosphere, and the measurement of the earth 
current. Magnetic survey of ocean is carried on 
l>y the steam ship ('nrnnjte which is inside of magne- 
tic material. The t 'nrnnjte also contsiius a marine 
biological laborsitorv as well as si laboratory for 
physical and chemical oceanography. 

The Geophysical Laboratory, Wshington D. C. 

The object- of the Geophysical Laboratory (it 
might better be called the (ieochemical Laboratory) 
is stated to be “the study of the physical conditions 
of the Lsirth. T liese investigations have concerned 
both the past ages of the earth’s development, and 
the conditions obtainin'; today within the earth 
upon which we live”. The laboratory hsis a unique 
experimental equipment of studying tin* properties 
of bodies under high pressure and high tempera- 
ture, such as is supposed to occur inside the earth’s 
crust. They arc carrying on the systematic investi- 
gation of the conditions under which artificial and 
natural minerals crystallize from molten silicate 
solutions. Pressures as high as ten thousand atmos- 
pheres have been used. The knowledge obtained 
from these studies have been utilized in the manu- 
facture of precious gems, and may throw light as 
to how carbon crystallizes to diamond. 

Other attendant subject* of study are. 


(1) Volcanology: study of the processes noted 
in connection with eruptions from volcanoes and 
other igneous eruptions. 

The Laboratory maintains a station at Mount 
Katmai in the Hawaii Islands. This is an active 
volcano in the midst of a valley which is known as 
the rail rtf of ten fhousnntt smokes on account of the 
existence of numerous fissures and vents from which 
steam and gases of different kinds are being ejected. 
The results obtained from these studies throw much 
light on the constitution of the earth’s interior. 

(2) Seismological Laboratory : 

Hie Department also maintains a seismological 
laboratory for the study of earthquakes. Work in 
this laboratory is carried on in co-operation with 
the Advisory Committee on Seismology of the Car- 
negie Institution and with the Division of Geodesy of 
of the l . S. coast and Geodetic Survey, and other 
numerous societies interested in the earthquake 
.problem. The laboratory maintains several automa- 
tically recording seismographs, which are manufac- 
tured in its own workshop, and keeps earthquake 
records as part of the routine work. A large number 
of workers is employed in interpreting the seismo- 
grams. Prom time, to time, the workers pay visit 
to the earthquake stricken areas to gain first hand 
information of a disaster. The laboratory also 
carries out researches for study of direct relation of 
earthquake vibration to engineering structures. 

The department has also rendered valuable help 
in the planning of the 200 inch telescope. 

(to fie ran tinned). 



Report of the Kaiser Wilhelm Gcsellschaft 

The K. W. I. for Plant-Breeding Research 
Manchenberg (Marr) 

K. M. Bflhl 

Head of the Department of Zoology, Lucknow University 
( Continued from September inane ) 


This institute is under the direction of Dr. 
Bernhard llusfeld and carries on researches in plant- 
breeding with a view to improve tin* yield of crops. 
During the year the scope of the institute has been 
extended and many additions have been made to 
the staff*. Special laboratories have been built, for 
research on potatoes and vine. On account of its 
economic importance, researches on Lapinas (hops) 
have received a great deal of attention from workers 
in this institute. Work has also been carried out on 
wheat, tobacco, and potatoes. 'Flic present- movement 
in Germany for making the country independent in 
the supply of raw materials and food supply is 
strikingly reflected in the large amount of work on 
the diseases, modes of propagation, and profitable 
cultivation of a large variety of useful crops. 

The total number of workers in the institute 
is XI 

The K.W.I. for Entomological Research, 
Berlin— Dahlem 

This institute has been presided over by Dr. 
Walter Horn for the last ‘Jo years, and it has pro- 
duced valuable work in entomology. During the year 
the total number of workers who took advantage 
of the facilities provided by the institute was 210. 
The institute' lent out 152,000 specimens to 12b 
different workers in Iff different countries. 

K.W.I. for Hydrobiology, Ploen (Holstein) 

Dr. August. Thienemann is the director of this 
institute which was started by Dr. Untermbhl at 
Plon. The Plon lake is one of the most completely 
surveyed lakes in Germany and so far 3,000 deep 


soundings and 11,000 coastal soundings have been 
taken and 7 islands surveyed. 

A large number of inquiries were made by the 
fisheries, trade sailors, and factories for advice 
regarding the use of water for technical purposes. 
The Government of North Brazil requisitioned the 
service of one of the members of the institute, 
Dr. Lcnz, for advice in connection with fisheries 
and limnology. 

ft is worth noting that some of the work in the 
institute was carried out by unemployed scientific 
workers with the financial assistance of the Govern- 
ment and the unemployment insurance funds. 

Biological Station in Lunz ( Austria) 

This institute, which is presided over by Dr. 
Kranz Butfner, was taken over by the 1C. W. Society 
in 1 02-1 and has been conducted in co-operation with 
the Academy of Sciences of Vienna. A three-week 
course in hydrobiology was attended by bb workers. 
Work in connection with the materials of the 
German limnological Sunda-Kxpedition was conti- 
nued and biological surveys of moors were undertaken. 

Qerman-Italian Institute for Mraine Biology 
(Rovigno d’lstria) 

The institute is managed by Doctor Adolf Stener 
and Dr. Alassino Sella. Twenty-five workers took 
advantage of the facilities offered. The important 
work carried out by the institute is the preparation 
of a monograph on the Teredinidae, a group of 
molluscan ship-worms which were the cause of the 
famous dam-break in Holland at the beginning of 
the eighteenth century. 
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Ornithological Observatory (Rossittcn). 

Tin* local director «»1‘ this nbservatory is Dr. 
Johannes ThioNcmaim who works under the guidance 
of |)r. Oskar lleiiiioth of Berlin. The institute is 
arranged Fora short course on Ornithology during 
the year and all those who attend the eourse be- 
come active helpers in the work of the institute. 
As a part, of the International Oongress scheme, a 
census of white storks was taken in East Prussia 
in 1931. A monograph on white storks was also 
issued in 1931. Attempts were made to “plant” 
storks in localities where they were rare from 
places whom they were very numerous. 

The “ringing” of birds was continued and as 
many as 95,000 birds wore marked with Uossittcn- 
rings. 

The K. W. I. for Anthropology, Human Heredity 
and Eugenics (Berlin-Dahlem) 

This institute is under the directorship of Dr. 
Kugcri Fisher and has shown remarkable activity. 
It gave a course of instruction in Eugenics to medi- 


cal men, priests, teachers, lawyers and others. The 
director and his staff have also given course of 
lectures at various other institutions. The work 
of the institute has been deeply influenced by the 
political developments in the country and the ins- 
titute has placed its services unreservedly at the 
disposal of Government in public interest. Several 
papers < hi social hygiene, sterilization, racial heredity, 
physical and social anthropology were contributed 
by the staff during the year. 

The K. W. I. for Micro-biology Sao Paulo (Brazil) 

The d i red or of the institute is l)r. Martin Kicker. 
The important work on leprosy is being continued. 
In 1932, human leprosy was successfully transmitted 
to a white rat. This experiment was repeated a 
second time during the year and the tumour in the 
white rat appeared after a period of 1 year, 5 months, 
and 8 days. Tn man, cases are known in which the 
period of incubation has been 20 years. Sections of 
rats showed infection of the kidneys, heart, lungs, 
and inguinal glands. 



T\ New Theory of Elementary Particles 

f\. G Rcincrjcc 

Professor of Mathematics, Allahabad University. 


The uncertain and mysterious character of “mate- 
rial waves” in Wave Mechanics wlrch are assumed 
to be somehow associated with elementary particles 
like electrons, ) Titans, etc. has evoked much criti- 
cism recently. There is a marked tendency in this 
branch of theoretical physics to dissociate itself 
from any visual picture and to concentrate on mere 
mathematical symbols representing certain pheno- 
mena which are regarded as manifestations of these 
elementary particles. In a recent paper in Physical 
Review (May 193. r )), Einstein, Podolsky, and Rosen 
pointed out the incomplete nature of the description 
of reality as given by a wave funettan. They main- 
tain that for a complete theory it is necessary that 
every element of the physical reality should have a 
counterpart in the physical theory and that the wave 
function lacks this property. Tn an interesting paper 
on “A Theory of Elementary Particles” in the Philo - 
sophica l Magazine (September, 1935), Dr. Japolsky 
(formerly of Technological Institute, Leningrad) 
criticizes the unreal character of the wave function 
and emphasizes the point that a picture built on 
macroscopic model would be for us more vivid and 
tangible than an abstract representation built, on a 
system of mathematical symbols, however accurate 
and elegant it may be. Tie constructed models of 
elementary particles in the form of macroscopic 
systems of rotating cylindrical electromagnetic, waves 
in free space. Tn this system, the “electric charge 
and the “material waves” are not. separate entities 
and may be regarded as some convenient manifesta- 
tions of certain types of electromagnetic waves. 
The author calls these waves “Electro-magnetic 
Whirls”. He applies methods of classical electro- 
dynamics only to obtain his results. On the basis 
■»f this classical method he has shown that in order 
hat the “electromagnetic whirls” may be stable 
■hey must satisfy the postulates of the Theory of 
Relativity and Quantum Mechanics. They should 
i Iso satisfy the dc Broglie relationship between the 


velocity of a particle and the speed of propagation 
of phase of its waves. 

The author finds that if a is the speed of propa- 
gation of the phase along the axis of cylindrical 
wave, which may in short be called the axial speed of 
propagation, and r is the axial speed of a ware train 
then nr -- c 2 , where r is the speed of light. This 
is analogous to the well known dc Broglie formula 
for a material wave. Tn the author’s notation/? 
l/l/l c 2 ///. 2 which is clearly equivalent tnl/i/l-r*/e*. 
This is now seen to be the well known coeflicicnt in 
the Lorentz-Einstein transformation. The author 
also obtains the formula A r 2 /fiv 0 t\ where A is the 
wave length and v 0 is the frequency of the wave 
train at rest. This is analogous to do Broglie for- 
mula for the wave* length of a “material wave” rix. 
A-////// 0 /ta when*// is the Planck’s constant and ///<» 
is the rest mass. If we put /// O o 2 -//r„ the two forms 
are seen to ho identical. It. may bo mentioned here 
that if we put Japolsky’s formula in the form 
A hjmjlr then h is the constant only for a given 
“whirl” and not the universal constant. The author 
also calculated the total energy and the angular 
momentum of a “j/ 7//77”. The “whirl” also possesses 
a definite inertia, i. e., it requires energy to acquire 
speed. Whatever may be tin* mechanism producing 
this inertia, in accordance with classical 
dynamics, it may be measured by the “mass’' in 
the ease* of translator)' motion and by the 
“moment of inertia” in the case of rotatory motion. 
Tn fact we may define “mass” and “moment of 
inertia” in terms of inertia. Defining “mass” as 
above, the author found that (l) when the direction 
of acceleration coincides with the direction of speed 
then nn - fi*w 0 where //// is called the “longi- 
tudinal mass”, and that (2) when the direction of 
acceleration is perpendicular to that of the speed 
then m t = fim 0 where m t is called the “transverse 
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mass”. Hen* m 0 - - /'.-when* K is tin* totsil 

r % fie* 

energy of the; whirl, m 0 may bo called the “in- 
variant mass” or “.stationary ma-s” i. «*. I lie mass 
wlmii ft ~ 1. K n is the intrinsic energy i. «*.. it is tli * 
value of li when It - - 1. These are similar to the 
well- know 1 1 relativistic lormulae lor the mass. 

In order that the expressions for the phase and 
the total energy of the whirl may remain invariant 
both Ibr the translator)- as well as the rotatory 
motion, when the space co-ordinates r, r, 0, and 
tin* time eo-ordinat(* / are changed respectively into 
tin* co-ordinates - c , e, /, tin* author found that the 
following relations should hold good: - 
i lh/u | ./■ | , » ■ r 0 /\ 

where f/„ is a certain constant, lien* origin ol 
is taken in the moving central plane ol the whirl 
If it is referred ton fixed origin then we have to 
substitute .r-rf instand of r. We now mm* that, 
in the special ease when </ 0 L the lonns become 
equivalent to the well known Lorentz-Kinsteiu 
transformation in the special theory of relativity. 
It is yet to be seen whether by giving suitable 
values to the constant // 0 results of the general 
theory of relativity can be deduced from Japolskv’s 
formulae. It should be clearly understood that 
Japolsky’s results satisfy the principle of relativity 
not as a postulate but as a eoiollnry. On dap >lskv s 
hypothesis the principle of relativity can only be 
valid in the universe as a result of its electromagne- 
tic structure. 

If r is the axial speed and r is the lateral 

jr z 

speed of the “whirls” then law of add i to i of velocities 
is found to be r 2 - r 2 I r 2 - r-r z 2 Ir 2 This 
formula is also obtained strictly on the basis of classi- 
cal electrodynamics. For any fixed observer the axis 
of r r and r z must also rotate, consequently the usual 
formula r - y r * i r ~ will not be applicable. 
Among the “whirls”, two categories can lx* distin- 
guished depending on the relationship between the 
electric and magnetic vectors, and the author has 


classified them as “eleetropolarized” and “magneto- 
polarized”. If two ‘whirls” are polarized in the 
same way, they arc called “eopolarizcd”, otherwise 
they are called “contra polarized”, 'flu* electrons 
and the protons are considered as electropolarized 
whirls and the positrons and the light quanta of 
cosmic rays are considered as magnctopolurizcd 
ones. When the distance between tin* centres of the 
two “whirl*” is not too small it is found that copo- 
larized whirls of similar structure and same size 
repel each other in accordance with the inverse 
square law. II the dimensions of oik* are much 
larger than the dimensions of the other then they 
attract each other according to inverse square law. 
Tin* magnitude of force of attraction between 
polarized whirls of unequal dimension is found to 
depend upon the ratio of their masses. It is found 
that when the ratio of the masses attains a certain 
numerical value, the force of attraction b Mamies 
epial in magnitude to the force of repulsion between 
two identical whirls. It is interesting to note that 
this numerical value is very nearly equal to the 
observed mass ratio of the proton and the electron. 

It is also found that if the dimensions of two 
‘Vontrapolarized whirls” greatly cl i Her they also 
attract each other in accordance with the inverse 
square law, but the magnitude of the force is much 
smaller than what we get in the ease of “copnlarizcd 
whirls” of the same relative* dimensions. 

Japolsky also suggests that the great velocity of 
cosmic ray particles may only be apparent, and 
that their high penetrating power may only bo due 
to i I k* relatively small value of the mutual forces of 
the eontrapolarized whirls. Hut his suggestion about 
the cosmic ray particles scorns to be lnghl\ 
speculative*. 

The beauty of Japolsky’s theory is that all 
elementary particles are supposed to be nothing else 
but “electromagnetic whirls”, or their combinations, 
and that, in any system of “whirls” the principle ol 
relativity, whether general or special, is a necessary 
consequence of their classical electrodynamics 
features. 



The Fiftieth Birthday of Niels Bohr 

(October 7, 1935) 


The name of Professor Niels Boln* is too well 
known to every student of physical science to require 
any introduetion. With Lord Rutherford and Linste- 
in, he is one of the few who are real creators of 
modern atomic physics, and one who has placed his 
name in the “Hall of Immortality” for all times to 
come. It will interest the reader of Scifnck and 
Cpltuuk to know that recently (on the 7th Oct, 
1 !),'};*)) Prof. Bohr celebrated his fiftieth birthday. O 11 
behalf of his many Indian admirers and followers, 
we otter our heartiest felicitations to tin* renowned 
physicist and hope that many years may still 
be spared to him to advance the* bounds of 
human knowledge. Regarding his contributions to 
scientific knowledge, we can do no better than quote 1 
the substance of the fiftieth birthday notice published 
in the Ntttnncisscnsrhuflni of Oct. 1, IS Wo, from the 
pen of Professor W. Heisenberg, one of Bohr’s 
most eminent pupils — 

On the. occasion of Niels Bohr’s fiftieth birthday, 
it is permissible for one who has been lucky enough 
to take part in his scientific, activities to take a retros- 
pective* view of the various stages of his life-work 
which has led in such a straightforward and success- 
ful way to the realization of its goal. 

When Bohr founded the modern theory of the 
atom in IS) 111 with his paper on the hydrogen spec- 
trum, its substance-matter was, as Bohr himself 
remarked, in striking contrast to the admirably 
worked out circle of ideas which we call classical 
physics. Bohr has a peculiar attitude towards the 
problems of reality, and this has formed the funda- 
mental basis of ail his creative work, and braced 
him up to break away from the fundamental lines 
of earlier scientific thought and to lead him to the 
conviction that it is only by emphasizing the con- 
trasts of the classical theory with the new theory 
that wc could come to new ideas. 

To his students it has appeared that Bohr is 


more conscious than any other investigator that 
every attempt for tinderstanding Nature must hover 
about a bottomless depth, that between the stages 
when we become conscious of a really objective 
outer world and when we have full knowledge* of 
it, there cannot possibly he :i well laid out road 
which will lead from sure grounds of known regions 
to the unknown new lamb. Whoever reads Bohr’s 
works exhaustively gets the impression that for Bohr 
every new problem is, in a certain measure, a new 
form in which the general problem of knowledge 
presents itself. 

Asa result of such an attitude towards scientific 
problems, Bohr was led to formulate the Correspon- 
dence Principle, in which the unbridgable dillorenccs 
between classical and quantum theoretical laws were 
used fora deeper penetration into the yet closed 
regions of atomic mechanics. This intuitive kind of 
investigation bore rich fruits in tin* theory of 
periodic systems in the year IttlM, when Bohr succee- 
ded, without possessing any knowledge of the exact 
forms of natural laws which control the formation 
of atoms, in working out a complete model of the 
formations ol shells of the electronic envelope* ; 
even today this picture is as much correct as any 
model can be. in 1 Bohr gave in his analysis 
of the physical fundamentals of the new quantum 
theory a striking demonstration ol his general philo- 
sophical insight, and of the comprehensiveness of 
his methods of investigation. Tin* remarkable 
results which force us to a revision of the ideas of 
the outer Objective World of Reality in the region 
of atoms are found very elegantly worked out in 
tin* epistemological ideas, which Bohr has taken 
from the very beginning as the basis of his scientific 
investigation. He thus succeeded in understanding 
and penetrating the laws of quantum mechanics, 
which otherwise appear so paradoxical, to their 
bottom. That even this part of Bohr’s work and 
its continuation will form the fundamentals for the 
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further progress of atomic physics is known to all 
investigators who exert themselves in the advancing 
of this branch of knowledge. 

To those scientists who have* been lucky enough 
to be allowed to work in Hull i's institute at Copen- 
hagen, another side of his work is also important - 
the creation of a spiritual centre in which the 
different lines of thought in modern natural sciences 
unite and intermingle on the general philosophical 
basis of all sciences. The extraordinary influence 


which Bohr has exerted and still exerts on his pupils 
is founded on this unity of thought, in which every 
scientific question, as well as the life itself, is drawn 
towards the* same unalterable centre. 

( )n account of this personal magnetism of Bohr, 
the Copenhagen Institute has become the spiritual 
centre of modern atomic theory. Let us hope that 
even in future when biological and other general 
questions are taken up there, its position will remain 
reserved with time : we willingly entrust ourselves 
to such leadership. 


RflMDOM NOTES 


It is claimed on behalf of a contemporary scientist 
that on the average, there is a paper from his labora- 
tory every third day. The news will be very 
welcome to the paper merchants. 

* * * * 

Somebody asked Frof. Niels Bohr: There are now 
so many scientific journals, and so many contributors, 
some of them very prolific ( e.g . writing one paper 
every third day, and publishing it too!). How do 
you manage to read so much ! 

* * * * 

Prof. Bohr replied, 14 when I find that a writer is 
in the habit of writing only one paper per year, 


I read it from the beginning to the end. When ho 
writes two papers, I read them, but not so thoroughly. 
When the production is three papers per year, I only 
read the titles and conclusions. When the producti- 
vity exceeds this limit, I do not look at the paper! ” 

* * * * 

.Somebody asked Goldsmith : How many potatoes 
will reach to the moon? His reply was “One, if it 
is long enough/' 

* * ♦ + 

Question : How many papers make a man 
famous ? 

Answer : One, if there is new substance in it. 

G. M. 



Obituary 


l)r. P. Dmehl 

Dr. I *: 1 1 1 1 Joining Briilil, I.S.O.. D.Si*., |\( '.S., 
K.G.S.. M.I.M.K., F.A.S.B., N)II of Michael Bind, 
was burn mi the ‘Joth • »f l 4 '« *1 »rn:irv, |K.V», in his native 
village of Weil’a in Sixmiy (( iermany). Hr had a 
brilliant career in 1 he ( ierin:iii selim >ls ami colleges ami 
IVnm a vi tv early period evinced a ureal interest in file 
>tmly nl plant". Alter liiii^hinir lii" U"inl course'* in 
the German universities In ■, ip wa> customary in 
those day walked from hi> own eminliy to India t « » 
increase lii" knowledge of lie* ll'opicd ll Tas. I > 1 1 r ; 1 1 «•' 



his tour In* made eolleclions in Central Kurnpc, Asia 
Minor, and Armenia, and reached India in August, 
L881. lie seen red then an appointment in the Ifcaj- 
slisihi Oollojic. Bi-iiKiil, in ISS‘2, n* a Professor of 
Nat uni I Sciences. Durinj; liis stay for about live 
years in the Rajslialii College, Dr. Briilil’s reputation 
and popularity as a teacher anil his sympathy towards 
the students were known far and wide. During this 


period, in I.ss.J, he married Annie Beds l‘n\, a highly 
enlightened and enllnred lady. Prof. Bnilil’" interest 
in the hntaiiie.il studies in India and edneat ional acti- 
vities in general were gradually known to the higher 
authorities and reaehed the ear-* of Sir George King, 
the then Superintendent, K oal Botanic Garden. 

( \deutta. Through lii" inllu aiee Prof. Briilil w;i" 

1 raiisl'erred to I he Kngiueeriiig < 'nllegr in I NS 7 as a 
teacher ol' Physics. Daring his May in the Kngiiicer- 
illg < 'nlleg'e he :i\ ailed l'illl"ell n| the oppt nl unit y nl 
working in the lerh.irliiMi nl‘ the Koyal Botanic 
( i.irden, ('.denil.a. ill hi" otV times. I |e served t lie 
Kngiiicering College in vaiimi" capacities teaching 
various subject- .-u.*h as Chemist ry, Phy.sies, ( Jenlngy 
ine hiding M incralngy. Mechanics, llr.it Kugiiics and 
Agrieult lire. I lis fairly sound knowledge of various 
."fient itie subjects and eommaml over about 17 langu- 
ages made him an ideal teacher who emild not only 
enable his students to have a solid foundation in the 
.subjects he taught, but also fostered in them a 
• |uesf Ibr higher research works. To ijuole late 
Sir Ashut.ish's words “his wide and varied know- 
ledge of ninny branches of .science both theoretical 
and practical including Mathematics" stood him in 
good stead in imparting proper type of teachings to 
the .students. 

He officiated as the Principal of the Sibpur Kngi- 
neering College towards the latter part of his service 
there, lie had also the occasion of supervising t lio 
large electric plants of kidderp ire Docks and Bel- 
vedere. lie was mu 1 of l lie most prominent, figures 
in the Botanical (larden and Kngiiicering College, 
and the popularity both of Dr. Briihl and Mrs. Briilil is 
still a house-hold word among many of liis students 
who are at present holding high olliecs of Govcrn- 
ment ami elsewhere. In 11)12, he retired from 
the (iovernment service at the Knginccring College 
and left for Bangalore to carry on further research 
work in Chemical Geology at the Indian Institute of 
Science, Bangalore. He was at this time lecturer 
in Geology and Mineralogy, Presidency College, 
Calcutta, and officiated for some time as Patent 
Secretary to the Government of India. In lUBk he 
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was awarded tin insignia of tin* Imperial Service 
Order for rendering li is long and faithful service lor 
31 years In the ( invcnmiciit of ’Helical. Alter tin* 
ret iremenl of l)r. (i. Thebaul tin* late S.r A-Juilo-di 
Mnkerjee appointed Prof. Briilil a^ tin* I legist rar ol 
the Calcutta l ’niversity on the 3Nt March, 10 1.5. 
During this time Prof. I >riihl was ol very great help 
to Sir Aslintosli in building the seientil’ie department 
of tin* Post (iradnate standard of Chemistry and 
Physics at III, I pper Circular Road, Calcutta, and 
the Biological Laboratory at .)•>. Ballyguiige ( ireidar 
Road, ( alentta (late Sir T. X. Pa I its residen- 
tial house . l\\s meritorious service as tin* Registrar 
at that time was highly appreciated and lias recently 
found its expression in the following words of the 
Vice-Chancellor, Mr. Shyma IVosad Mnkerjee, in the 
Senate Meeting: “Dr. I >riili I was a valuable worker 
of the (’niversity and was respoiisibh* lor the duties 
which are now divided between the Controller o| 
ICxaminations, Secretary of the Council ol Post 
(iradnate Teaching in Arts, and the Registrar”. In 
spite of Dr. Briihl’s vtiried activities during his whole 
career he spared no pains to contribute* to tin* 
advancement of botanical, chemical and physical 
researches, during the latter part of his life. Alter 
hist! years’ service as Registrar of the Calcutta 
I diversity, Sir Aslmtosh Mtikeejee entrusted in him 
the responsible work of the (’Diversity Professor of 
Botany. As Professor of Botany Dr. Briilil equip- 
ped the Science College at Ballygunge with the 
most up to date apparatus suitable for tin* research 
work of the Post (iradnate students. The lalmia- 
tories fitted up an* in no way inferior to some of the 
modern laboratories in Kurope and America. During 
this period as Professor of Botany of the ( niversity 
of Calcutta in charge of the Post, (iradnate Depart- 
ment of Botany Prof. Briilil was able to fulfil a 
long cherished hope of creating a botanical school 
in Calcutta for higher researches by contributing 
papers of very high standard in collaboration with 
his students — some of whom are very succesfnl at 
present. The publications of his botanical investiga- 
tions an* too many to mention here, lie was one 
of the pioneers of botanical researches in India 
by contributing monographs in collaboration with 
the late Sir George King in the Annals of 
the Royal Botanic Garden, Calcutta. Sir David 
Pram C. M. G., D.So., F. R. S. f &c M formerly 


Director, B >yal Botanic Garden, Kew, once wrote to 
Dr. Briilil : “What yon arc doing on the algae, 
Mysoenmyeates and Mows, if only you will publish 
your results, will be of miieh greater value to Indian 
Botany, and I wish you would do a local flora of 
thcM* because yours would be a pattern Imw such 
a flora ought to be done. As a teacher of the Research 
Colleges, lie rreated interest in many branches of 
B itany such as Algology, Bryology, Mycology and 
Keology. His recent books entitled “A Guide of the 
Orchid llora of S.kkim”, “A census of Indian Mosses”, 
published immediately before his retirement from the 
post of the (’niversity Professor of Botany are now 
widely consulted. He was one of the founders of the 
Indian Botanical Sicietyand is one of the most active 
members of the Council of the Asiatic Society of 
Bengal, lie was also a member of tin* Syndicate and 
a fellow of the Client In 1’iiivcrsity and thus offered 
his quota of experience and erudition to the advance 
of knowledge. In 111*25, he was deputed bv the 
Government of Bengal to carry on physiological 
investigation in Water Hyacinth and allied subjects, 
lie published many papers on this vegetable pest 
which are of considerable importance in tackling the 
problem of the eradication of this plant. In 1921) In* 
retired from the (’niversity. 

Forty-live years of consecrated service for the 
development of the educational activities of this 
province made Dr. Briilil a genuine well-wisher of 
this country. Mrs. Briilil also took keen interest for 
the welfare of prof. Brii Ill’s students and her capacity 
to speak Bengali fluently endeared her to many 
Bengalee families among Dr. Brii Id’s students. The 
days of Dr. and Mrs. Briilil would be remembered 
from generation to generation in many Bengalee 
homes. 

We all pray for peace for the departed soul of 
this venerable teacher. 

— K. Biswas. 

P. C. ftcisu 

Pmviish Clmmlra Basu, M. 15., M. Sc., I\ It S., 
a young anthropologist barely thirty one years of 
age, died suddenly on Friday the (itli Septem- 
ber 1335, leaving behind a large number of friends 
and relatives to mourn his loss. Dr. Basu was one 
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of the most (list inguishcd scholars of I>c>n«r:il. lie 
n<»t only stood First class First in the B. Sc„ and 
M. So. examinations of the liiiwrsily of (alculta, 
but bad also a brilliant career at the Medical 
College. Jlt*n»r:iL and was awarded the college seholar- 
shi|). ib 1 stood liist with honours in Dental Surgery. 
I fc was awarded the Post Graduate Jubilee Seliolar- 
sliip, the Post Graduate (’mvor-ity Research Scholar- 
ship, the Govt. of Bengal Research Scholarship, and 
various (void Medals, and prize-, ri\. Matilal Mallick 
Gold Medal, rniversify < fold Medal, I'niver-ity 
Mount (void Medal, llaripada Daw Gold Medal, 
lie was the first medical graduate to obtain the 



Prernchand Roychand Seho’arship. His research 
works and papers on Anthropology and Hthnology 
published in the Asiatic Society of Bengal, Zoologi- 
cal Survey of [ndin, and Bom* Research Institute, 
had won for li'tn the admiration of the scientists of 
India and abroad. Dr. Basil was attached to the Bose 
Research Institute, (•alcutta, in Biology Department 
and was the principal collaborator of Dr. B. S. (iiihn. 
Anthropologist, Zoological Survey of India, (alcutta, 
in writing many papers on Indian tribes. He was 
a public spirited young man with dynamic entlm- 


:wi 

siasm for every philanthropic work, and was connec- 
ted with many clubs, schools etc. Mis ascetic 
simp'icity and amiable character will over be remem- 
bered by tho-e who came in contact with him. 

Papers by Pr. P. C. Basil 

1. “Head-Dress of tin* Hill Tribes of Assam”. Taper 
rent before the Anthropological Section of the 15th Indian 
Science Congress l92N. 

2 "A report of the Human Relics recovered by the 
Naga Hills (BuniinJ I\\ped tion fur the aljolition of Human 
Sacrifice timing 192G 2f by T» S. t'.ulia and T. C. Basil. 
Anth ropulnfical bulletin, No. ’ Zoological Survey of 
India, t. alcuita, j ulv 19 H 

It. ”.\ Comparative Study of lliumcst Crania” ( Tran- 
saction* of the Ho a e Restarch Institute, Calcutta, 7) 

4. "Tic- Anthropometry ol the Uhuivas of Maiuhlianj” 
( Jourhai and Hrocet dings, Asiatic Society of Bengal 
(New Senes) 15, 1929, No. 1). 

5. ‘flic Racial Aflinitir.s of the Mundas” (Transactions 
of the Hose Research Institute , Calcutta , 8, 1932 3J). 

G. "The Social and Religious Ceremonies of the Clink- 
mas” (Journal, and Brocading*, Asiatic Society of Bengal 
(New senes) 27, 1931. No. 2. 

7. “.-mine contributions to the Raeial Affinities of the 
So-called Pre- invadian Tribes of India” (I\ R. S. Kxami- 
natioii Thesis for 1930, first year term). 

“Anthiopological .Measurements and observations of 
the Oraous of the Ranchi District ’ (T. R. S Examination 
Thesis for 1931, second year term). 

“Anthropological Measurements and Observations of 
the Oraous of the Ranchi DUtrict” (T. R. S. Examination 
‘thesis for 1930, thi.d yeai term). 

H. The Raeial Afiinities of the Oraous” ( Transaction * 
of the Hose Research Jnsti’utc , Calcutta (in the press) 
1931 34). 

9. “Report on the Human Remains Excavated at 
Mohcnjo-Daio", by B. S. t'.ulia and l*. C. Basil (in the press). 
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Civil Aviation in India 

From the report on the progress oi ei\il aviation 
in India for 1931 .‘15 it appears that there has been 
eonsiderahle progress in all directions. following 
are tin* main features of development ; 

( 1 ) The approval of a grant of Its. 92, 57,000 tor 
the development of air route ground organization. 
(2) The Karachi Lahore contract air mail service, 
connecting with the Kmpire Service at Karachi, was 
inaugurated by the Indian National Airways in 
December, (it) The air service between London amt 
(’abut I a was duplicated in January 1935. and eon 
currently the feeder services, Karachi- Madras and 
Karachi Lahore, were also operated twice weekly. 

( 1) The British Post Otlice, in December, introduced 
a tlat rate of air mail surcharge to all places in India, 
thus cil'ccling a general speeding lip of the inward 
mails and strengthening the position of the Indian 
internal air services, (a) In Burma, the Irrawaddy 
Flotilla Company registered a new company. Irrawad 
dy Flotilla and Airways, Limited, and commenced 
the operation of internal air ser\ ices in Ihrniia with 
seaplanes. (0) Negotiations were eommeneed for the 
reorganization of the empire air mail and connecting 
services, to provide a three day sen ice to India five 
limes a week, and to carry all first class empire mail 
by air. The Indian Aircraft Act, 1931<, to replace 
the Act of 11)11, and the Indian Carriage by Air were 
passed bv the Legislature. 

The Indian Internal Services comprised t lit* lot 
lowing: The Karachi- Bombay Air Mail Service, 
Karachi Lahore air mail service, Calcutta- Rangoon 
air service, Calcutta Dacca air Service, Hardwar- 
(/aucliar air service (run by the Himalaya Air 'Trans- 
port and Survey, Limited) and air services in Burma. 

With regard to the empire service London- Austra- 
lia, Croydon-Karachi section, only one change of 
importance, in the operation of the service, route, or 
fleet took place during 193 k The service, which had 
been operated to a six day schedule between London 
and Karachi, was speeded up to the following sche- 
dule with effect from April 15, 1934 : East bound 


London dtp. Saturday. Karaelii arr. Thursday. 
West bound Karachi dep. Wednesday. London arr. 
Monday. 

Fifty two services were operated to Karachi dur 
ing 193 k of which 14 arrived punctually and eight 
were one day late. 'The quantity of mails carried to 
and from India shows a eonsiderahle increase. The 
weight of airmails to India alone was 29. 1- tons 
against 2 l-.ti Ions in 1933, and the weight of mails 
from India was 29. «S tons against 21.2 tons in 1933. 
In the inward direction, llu* increase is over 19 per 
ct lit., and in the outward direction, 211 per cent. 

The number of casual flights to and across Indie 
and form India to foreign countries was 51, an in 
crease of .‘10 over the number in 1933. 

During the year 1 93 k LS.J13 hours of flying 
were carried out by aircraft of Indian registration, 
excluding the time flown by aircraft used entirely for 
private purposes, compared with 15,210 hours of 
flying during the previous p ar. In 193 k 2(> notifi- 
able aircraft accidents in India were recorded, com 
pared with 29 accidents during the previous year. 
A very satisfactory decrease in the number of aeei 
dents due to forced landing, is of interest. 

Provision of Its. I1.2I.U00 was made in the 
Budget for 19:11:15. while Rs. l<i. 19,000 was the 
budget provision for 1935-3(1. 'The increase in the 
grant for ‘di.**clioiT in I9:i5-;i(> is due to the provi 
sion of additional inspection and other technical staff 
at headquarters as well as at aerodromes. 

India was represented at the 22nd session of the 
International Commission for Air Navigation held at 
Lisbon in May 193-4 by Mr. A. Shillidy, c.s.i., i.c.s. 

If the announcement made in the British House 
of Commons in December 1934 is to materialize -«'*■ 
indeed, it is anticipated — important and extensive 
developments of a farreaebing character in the orga 
nization of empire air services can be foreshadowed- 
The proposals, so far as they concern India, ar* 
briefly : (1) the frequency of the service to fn<ba 
will be increased to four or five times a week, of 
which two services will terminate at Calcutta and 
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three will profit'd across India to Singapore or 
Australia. The through services will probably be 
seaplane services. (2) The existing schedules will 
he considerably speeded up, the time taken between 
London and Karachi being brought down to a little 
over two days. (.*1) The service will carry all first 
class empire mail (letters and post cards). The 
speeding up of the schedules will involve night living 
over the. whole route to India and on certain sections 
of the route across India. The aircraft employee! 
will be equipped to carry passengers, as well as mails, 
by day and night. It is expected that the necessary 
arrangements will take two years to complete and it 
is proposed that the new scheme shall he inaugurated 
in llKt7. So far as India is concerned, the schenn 
involves the organization of the internal feeder 
services on the. standard comparable, in speed and 
frequency, with that of the empire seniors. The 
Government of India are actively examining the whole 
question and its various implications. 

U. P. Foreign Technical Scholarships 

It is notified that Government, in the Industries 
Department, have been pleased to select the following 
candidates for the award of foreign technical scholar 
ships, applications for which were invited this year, 
subject to the condition that adequate arrangements 
for tluir training can he made. The scholars will he 
expected to proceed abroad during the current linan 
cial year or early next year according as the arrange- 
ments for their training arc completed. 

A. f Ai n (j term scholarships of the value of £150 
per annum exclusive of cost of passage, tuition or 
other fees and approved travelling expenses, which 
will be borne by Government: 

(1) Sugar Engineering Mr. Abhimaiiyu Sanghi, 
at present working with the Building and [Universal 
Finance Co., Ltd., Daryagunj, Delhi. 

(2) Pharmaceutical Chemistry Mr. Chandra 

Prakash Agarwala. Xawabganj, Cawnporc. 

B. Short term scholarships of the value ot 
ILs. 2,000 tenable for six months. 

(1) Manufacture of high class gold nibs and 
fountain pens. — Mr. It. K. Tandon, C|o. Messrs. The 
National Pen Factory, J32, LacTouchc Hoad, Lucknow. 

(2) Manufacture of starch. -Mr. G. J. Karan 

11 


m 

dikar, C|o. Messrs. The Peari Products Co., Ltd., 
Cawnporc. 

Artificial Rubber in Germany 

Regarding Herr Hitler’s announcement that 
Germany would soon be producing artificial rubber, 
the Ministry of Economics says that experiment with 
artificial rubber have been carried out for some 
months. The outcome justifies the hope of final 
success, hut I he experiments have not yet been eon- 
eluded. Several laboratories are engaged in this 
work and various kinds of synthetic rubber have been 
produced. As long as a product which is not abso- 
lutely suitable for commercial purposes has not been 
produced mass production can not he started. 

Iodine from Seaweeds 

Iodine can he produced from seaweeds by con- 
verting them into ashes- technically called kelp ■ 
and distilling this kelp, after proper treatment, with 
suitable chemicals The industry Involves collection 
of weeds, very often, from sufficient depths and under 
hazardous conditions and cannot easily withstand the 
competition of the cheap iodine from Chile. In 
Chemist rtf and Industry for August .‘JO, UHtii, alien 
tioii is directed, editorially, to the action of the Irish 
Free Stale in saving this industry from being killed 
by erecting a new factory for extracting ashes or 
kelp and introducing a new marketing scheme; thus 
enabling the poor people of Galway to continue to 
earn their livelihood through this trade. 

In the light of this experience, it is pleaded that 
the production of iodine from seaweeds he revived 
on the coasts of Scotland and S. \V. of England; it is 
hinted that the proposition should nol prove impractical 
because, besides producing other marketable commodi- 
ties, the undried seaweeds can yield an invaluable 
substance, algin, which is used in the textile industry 
as a sizing agent and waterproofing compound. It 
is pertinently remarked that inspite of the vast re- 
sources of Chile and its careful advertising, the kelp 
industry round the European coast, it is estimated, 
produced over 170 tons of iodine, 10,000 Lons of 
potash salts and other products such as crude com 
mon salts. The revival, it is remarked, will atTord 
to the poor people coma rued a more satisfactory 
method of earning their living than the. present mi 
reliable ones of fishing and farming. 
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It may be added tlial the promotion of such indus 
tries is lo la* welcomed mi anollu r ground as well. 
It is eoncrix aide that indigenous products are ntili/ed 
better, both as food and mi diiine, and leave fewer 
aftereffects than I lie import* d material. 

Model of the Normandie for Science Museum 

Hv courtesy of the tompagnir (iencralc Transat 
lauliquc the Seii nee Museum at South Kensington 
has secured the loan of a tim model, oxer ten te* t in 
lentil), of the “ Normandie.’’ the world’s largest liner 
and present !u>Jde v of the Hluc Hihnud, of tie- 
Atlantic. The model miiu\s to the visitor an ex 
eelliul impression ol tin xessels unorthodox design, 
with its rounded and stnamliiud upj>er works and 
the complete absence from the dei of x enl ilators, 
winches, etc., which would impeiii tin xissel’s speed 
and limit the op* n deck spaces axailahle for the passed 
gcr.s' enjoyment. Kxhibiied at the entrance to the Mcr 
chant Steamers Gallcrx on the Second Flour of the 
Museum in conjunction xvith Me. numerous models 
Mien in displayed of earli* r xessels from tin very 
first beginnings of steam to the presi ut dax , l.’ic mode) 
enables the visilor to apprei bite I lie vast stri 'es mad** 
ill the design, size and speed of passenger vissels; 
whilst an adjacent series of photographs give- some 
idea of tile luxurious internal appointments .if Me 
moderu liner. It is hoped shortly t «. cvhib.t also a 
inunher of technical photographs showing I lie eon 
st ruction of the vessel. 

The “ Normandie " has a length of 102!> feet, 
beam 11!* fee!, tonnage 7!*2S0. and iiirho elect ri« 
machiiicrv developing 1 (>0.000 horse power. Her 
record breaking run. New York to Plymouth, xvas 
accomplished in l days .‘f hrs. 25 mins, at an average 
speed of .‘tO.iH knots. 

Aliahabad Museum 

Some xerx bilerestiuu additions have been made to 
tbc Provincial Museum, during the year. In I lie 
nrchsrologv section, a Furman of Shall Alam II daied 
llTUli and ten terracottas mostly of Manna and 
Sunga periods wire purchased; ami a very \nlnahic 
stone image ot Muddlia was received as a nresent 
under somewhat inlere* ' iiig eireumslai es. This re 
markable piece of sculpture was discovered nearly 
two decades ago, along with five others which were 


acquired by the museum in I !* 1 7 and which formed 
the subject of a spc< !al Archaeological Memoir. 
The image was found near the Kirat Sagar 
tank built by Kirtlivanna, 111'* great Chandra 
ruler of Malioba. and was the only specimen 
of the group which did not reach the Museum because 
1 he owner was unwilling to pari with it. With the 
exception of the upper portion of the background, 
which is imforl unatch broken olf, the image is com 
plile. It represents Gautama ifuddba seated in 
padmasana. On either side we have a Mailreya and 
an Ax alokitesvra. On the top of the halo figures is 
a Kirltimukha and at the upper right corner a pecu 
liar Gaudharva with the fe« t ot a lion and a curious 
tail, holding a bamboo tilde and standing on a cm 
eodilc. On grounds of technique and workmanship 
it may easily be assigned to about l lib century like 
the unique inscribed 'mage of Sinlian.ada Axaiok'lc" 
svara of the same period and discovered along with 
il. 

In the numismatics section 7.‘t coins representing 
different types and varieties of lndo-(ireek, kushan.a. 
(iuj)l.a. Mediaeval, .Mohammedan and Native Slate 
’•(linage were added lo tlx coin cabinet Kleveii of 
these are gold. 17 silver and 15 cupper. Among tin 
coins is a rare gold tiny piece of King Gangacvdcx a. 
weighing 15 grains. 

In the Natural history section u number ol pre 
sents were given by I.adv Hailex. wife of Sir Mai 
colm Hailey, a former Governor of I lie Province 

Tin ethnographic court being the most allraetixi 
seef ion of the Museum, every endeavour is made to 
enrich it by additions of varied interest. Among the 
many objects is a brass four-armed image of Lakshmi 
Narayana, a dancing Shiva, a Ibuldha sealed in teach 
ing attitude and two copper yantras engraved with 
auspicious designs for pinpointing deities. I3y far 
the most interesting and artistic are two small copper 
panel" which vividly depi' l the death scenes of (ianika 
and Ajamil. 

Copper Age Relic in Mayurbhanj 

Tl*« daily press reports tin discovery of a relic 
in the form of a (lat-shouldi red copper axebead be- 
longing. according to experts 4 o the copper age at a 
site called Hiiatgarli of kicking in Mayurblianj 
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Slate. Some copper Kushan coins and “ Puri 
Kushaii ” coins along with stone beads of various size 
and colour have also been found at Ri^atgarh which, 
once a jungle covered ruin is now bein'.*; excavated. 
A large number of copper double nxchead*, uvr< d is 
ciivcrrd in the eastern part of Mnyurbhniij , but the 
present specimen di Hers in shape from these axclnads. 
II is said that the Oriva inscription of (iajapati King 
Piiriishnttnma Deva of Orissa 1 IJ)'J A.D.. written on 
a pieec of uxehrad (referred to by S" Kdward (iait 
and now in the possession of the IJhuyan family of 
village (iarpada in lialasore on the eastern border id 
the State) is exactly similarly it» form to this piece 
found in western M.wurhhan j 

Archaeological Finds at Ujjain 

. V n ancient well, two shell handles, Imriit and 
coloured pottery were discovered -**.t Cijain ((ixvalinr* 
some ,’U) to 1() feet below the ground lex el by a part} 
of archaeologists searching for tracts of ancient 
civilization in Ilie Narmada Valley, the excavations 
having been made by the torrents of water culling 
through deep unlatt near the temple of Kalika, about 
J or o miles ‘mm the modern town of Cjjain. 

Numerous sculptures, believed by Mr. Karandikar. 
the Itony. Secretary of the Narmada Valley lb s. arch 
Hoard, under whose auspices the survey is being made 
It) belong probably to tin early centuries of the second 
millennium of the Christian « ta. .vere also discoxcml 
iu l.’jjain. and many of these h.ive been collected it. 
the temple of Mabakalesh war by the Areliac ologienl 
Department of the (iwaliar Stale. A seaietl image 
has l»een unearthed xvilh a skullstiek in its left hand. 
Another image, about N feet high. shows an intriealclx 
woven garland, falling below the kmes. with 
three inch skulls as its jirominent feature. 
H bears a skull-mate in its left hand. Out 
of the left eye of the ghastly skull eri cps 
a eoluvi with its diamond heat! reaching to the lop 
of the skull. These duds will no douht interest the 
archaeologist and mav lead to throw' some light on 
the early history of Cjjain. 

Historic Discovery at Leicester 

Following the uncovering at Leicester of what 
were once the arches of the ancient church of St. 
Mary, where King Richard II was buried after his 
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death at the ball!*- of Rosworth Field, has been dis- 
covered a leaden eollin ami skeleton wliieli, it is 
thought, mav prove to he that of King Richard. 
Henry V 1 1 , Richard s succi ssor, had a tomh of 
coloured marble b"ilt. hut it was defaced when the 
inonasL rii s were destroyed by Henry VIII. and tin* 
site of Richard s burial place was lost. 

Some historians claim that Richard's horns were 
dug up by a mob and seal len d from a l.ridgi in the 
l ily, where a tablet commemorates this incident. 

The leaden lotlui has still to be extaxaled but the 
skull from the coiliu has been brought up. 

" The skull lias a receding forehead and projecting 
j a v> . attributes oi King Richard.'’ *aid Mr. I.. \Y. 
Kershaw the Principal of Leicester Technical College. 

Wireless for Afghanistan 

The Afghanistan ( iov eminent has placed a eon 
tract with the Marconi Companv for Hie supply and 
erection of live wireless stations iu tin most import 
ant centres in Afghanistan. Tin installation of ail 
up to date win less system of conmiiitiu at ion will be 
a xaluahh contribution to the development of 
Afghanistan's Commercial and social relations with 
other count riis and an equally important factor in 
the country's internal coiimniniral ion service. 'The 
most powerful of the li\e new station-, will he situated 
m ar Kabul and the olh> r four at Maim.ma, Klianahad, 
Kliost. and Dijazungi. 

The Kabul station will communicate with the 
principal capitals of western Lumpc. with Moscow, 
Tnkio. Sanghai. and New York by means of diree 
lional aerials, ami with Rio de Janeiro. Cape Town, 
and Melbourne with the aid of omnidirectional aerials. 
This i omprelu nsive scheme of worldwide communi- 
ealion e*m. if necessary, he « n larged still furlher to 
.‘indmle other places within the scope of the diree 
tional aerials, provided the wave-length is suitahle. 
As ail example, the aerial direeted from Tukio and 
Sanghai eouhl include Peeking. 

Automatic transmitting and high speed recording 
is provided for one transmitting and one receiving 
channel, arranged for a maximum speed of 200 words 
per minute. The receiving and transmitting sites 
will be separate and will be about ten miles from the 
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City of Kabul, where the control office will he 
situated. 

-Discovery, August , 1935. 

Aerodrome at Indore 

A new aerodrome is under construction at Indore. 
The landing ground of the Indore aerodrome is 
expected to he completed hy February I93(>. a sum 
of Its. 1,57,000 having been provided for this purpose 
in the Budget for 193(i - 1 !KtT. A sum of Its. 00,000 
was provided for the aerodrome in the last Budget. 
The total cost of the scheme is expected to be 
Its. 22,00,000. It is learnt on reliable authority that 
the’ purchase of several aeroplanes is under consilient 
tion, for I he personal use of Ilis Highness, and may 
also be used by Stale officials in any ease of emcr 
genev. Facilities will be provided for night landing 
at the aerodrome. The site selected is near Bijasini 
Hill. It was inspected and approved by Commander 
Walt, Chief Aerodrome Officer of Karachi, and Mr. 
Vincent, of Messrs. Talas. Indore is a centrally 
situated town, and the aerodrome is expected to serve 
several crosscountry air lines in the future. The 
Air Department of the State will be under the 
Finance Minister, Musahib i klias Bahadur S. V. 
Kan tingo. 

Delhi’s Radio Station 

From a report in the Statesman, it appears that 
the wireless station in Delhi is nearing completion. 
'Hie authorities successfully carried out their first 
test on Monday evening when two gramophone re 
cords, including extracts from La Boheinc were 
broadcast. 

The transmitter, which has been built by the 
Marconi Company at Chelmsford, is of advanced 
modern design and is immune from wave length 
troubles. The power used is 20 kilowatts, which 
is more than any broadcasting station previously 
erected in India, ft is estimated that the station 
will have a practical range for modern receivers of 
210 miles in daylight ami 700 miles at night. Tt 
will probably operate at first on a wave length of 
310 metres. 

The opening ceremony will take place about the 
middle of this month, although the actual work of 


broadcasting is not expected to be in full swing until 
November. 

Wind Power Station in U.S.S.R. 

During the last decade Soviet’ Russia has made an 
enormous progress towards the industrialization of 
the country. The Soviet Government have paid 
special attention to the development of electrical 
resources of the nation in accordance with Lenin’s 
dictum that communism is socialism plus electrifica- 
tion. Besides the huge hydro-elect rie stations over 
the Dneiprr and elsewhere, attempts are being made 
to generate electric power by means of wind mills. 
A wind driven generator of 100 k.w. was erected at 
Balaclava in the Grimca sometime back to test how 
far such generators would prove successful. It 
appears that the results have been found to be satis 
factory, for it is announced that a 10.000 k.w. wind 
driven power station will shortly be erected on the 
peak of the Ai Petri mountains in the Crimea. 

The station will consist of a reinforced concrete 
lower 150 metres high and 0.5 metres in diameter. 
Two dynamos will be installed in this lower each of 
5000 k.w. This wind station will work in connection 
with a water power station in a valley below, which 
will lake over its output on windless days. The 
station on the Ai- Petri mountains will supply data 
for lilt 1 ultimate const ruction of wind stations with ;» 
total capacity of 200,000 k.w. The Crimean plateau 
is peculiarly suitable for wind power stations since, 
over the year, the average spied of the wind is 7 
metres per second. 

Need for Tuberculosis Clinic 

“ The Health Department of the various provinces 
in India are publishing reports indicating an increase 
in the incidence ol tuberculosis everywhere,” states 
the appeal by tile Tuberculosis Association of Bengal 
tin* establishing a central clinic for the treatment of 
people sulTering from this disease in the province. 'Flu* 
existing provision for admitting patients into hospital" 
and sanatoria where they eoidd be treated is ven 
insufficient and the immediate establishment of a 
tuberculosis clinic is a vital need of the province, 
riie object of the Association is to have a central 
•linic fully equipped with X-ray apparatus, examina 
tion room and provision for accomodating patients 
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for a temporary period after getting nrtifieial pneumo- 
thorax treatment. In spite of its best efforts, the 
Association was unable to raise the necessary funds 
during 1031-, and for this purpose a Finance Sub- 
committee was appointed early in 1035, which has 
so far raised only Its. 1,KM>. 

“An early establishment of a Central Clinic of 
this character is also desirable” continues the appeal. 
“ because it will serve as a “ sorting-station ” to which 
afflicted persons could come to obtain guidance as to 
the nature of treatment they should adopt in their 
own homes, or as to sanatoria or places they could 
go to for a change. It is well known that tuberculosis 
of different types requires different climatic environ- 
ments, and expert opinion is often necessary to save 
individuals from undertaking the expense and trouble 
of going to unsuitable places.” 

It has been estimated that a Central Clinic of this 
character would cost about two lakhs of rupees. Al 
present patients resorting to the different tuberculosis 
dispensaries can obtain X-rav reports and gel X-ray 
examinations on payment of a certain fee. A large 
number of indigent persons are thus not able t<» obtain 
the help from an X ray examination. It is suggested 
that a clinic of this character would be able to provide 
X-ray examination free of charge. 

His Excellency Sir John Anderson has shown his 
interest in the establishment of such a clinic by pro 
mixing a personal donation and issuing a message to 
the people of llengal on behalf of the Association. 

Rural Development in Mysore 

In liis recent address to the Representative 
Assembly Sir Mirza Ismail. Dewan of Mysore re 
ferred at length to the problems of rural const ruction 
and economic planning. 

The Dewan claimed that the different government 
departments and local bodies had been equally active 
in promoting rural development. Not only bad new 
irrigation schemes been pushed on hut a continuous 
policy of development and repair of tanks had been 
maintained. Garden cultivation had been extended 
by giving electrical power to pumping installations at 
very special rates, and there were now no fewer than 
370 of these in operation. Electric lighting had been 
extended to 130 towns and villages and it was hoped 
to extend it to a much larger number now that the 
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new line to Rhadravati whs complete. Nearly 1 1-5 
miles of new road bad been constructed in the last ten 
years and 352 miles of roads had been metalled. 
Village schools bad been improved; water supply 
schemes for the smaller towns and villages were being 
pushed on; important health activities were being nil 
dertaken and several district boards hail joined 
hands in a scheme for increasing the number of 
m id wives. 

Reviewing industrial progress Sir Mirza said that 
the silk industry continued to suffer from increasing 
foreign competition, hut still the plants were in full 
operation and Rs. 1,0«S,20Q worth of silk was sold 
last year. The demand for the products of the State 
Iron Works al Rhadravati continued to be poor and 
certain sections of pbiul had therefore to be operated 
on a restricted scale. The sandal oil factory al 
Mysore and the sugar factory al Mandva show pro 
gross over last year. The soap factory continued to 
make very good progress, the porcelain factory has 
likewise prospered. 

Referring to now industrial schemes, the Dewan 
said llial the («o\ eminent wen- interesting themselves 
in the manufacture, of electrical fittings and the pro- 
gress made so far was extremely promising. The 
Electrical Department was now in a position to manu- 
facture transformers and other appliances. The 
Hoard of Industries had under active eonsiderat ion 
schemes for the manufacture of cement, paper, ammo- 
nium sulphate and sulphuric acid, (’offer had long 
had an honoured place place among Mysore industries, 
but although the* Government have had an experi- 
mental station al Ralehonnur, local curing had been 
comparatively small. An important curing station 
had now been established in Mysore* City, ami the* 
Government Imped that it would serve* a large* area 
not emly of Mysore* but also in Coorg and the* Nilgiris. 
A proposal for the establishment of a similar station 
at (hiekmagahir was umler consideration. The 
De wan referred I o the* re*e*ent expe*rt impiirv into the 
pnssihilitie'.s of greiwing tobacco in the* State* and said 
that the expe rt’s report showed that both the climate 
and soil of Mysore were well suited for Ibis crop and 
that the return was likely to be higher per acre than 
in tile ease* e>f other commercial crops. The result 
of experimt nls at Whiteficld with the curing of to- 
bacco grown on 300 acres in the surrounding villages, 
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was very encouraging. 'The idea underlying the 
scheme was that llie boxing of Ihe green leaf from 
the grower, the eurin^-, grading and market in# of the 
produce should he in the hands of persons who had a 
stake in the business, were well at (ju'iinh-d with the 
markets, and were in a position to develop the scheme 
to its fullest extent. 

Announcements 

Dr. -F. (i. F. Sliaw. Director of the Imperial In 
slilule of Agricult oral Research, will, it is reported, 
act as Agricultural F.xpert to the (rovcnuncul of 
Imlia, in place of Mr. IF C. Hurt, xvho is now official 
ing as \ ici‘ president of Ihe Imperial Council of Anri 
cultural Research, vicr Sir I’. Yijax araghavaebaryn 
retired. 

I)r. 15. Yishwnnulh. Impe rial Agri.-idl lira! Chemist, 
will act as Director of the Imperial I list it nl«* at Fusa 

Mr. It. II. Ritchie. Director ed’ \gricullure. Cent ral 
Frox inecs. has, it is ii iderslood. been appointed 
D ; r ‘etor of A g rind I ure, ( iiite cl Frovinecs, in supers 
sion to Mr. It. (1. Allan. 

Mr. J. C. McDougal will succeed Mr. Ritchie as 
Director «» f Agriculture. C. F. 

AT r. F. ( i . Dani, former Superintendent of the 
fruit experiment station in the (ianeshkhind Ilolanical 
Hardens, at Kirkee, has hern appointed fruit expe rt 
to the* l \ 1*. ( h>\ ermnent. Mr. Dani has spent over 
IS years in the fruit industry. lie will act as propa 
ganda ollicer and will assist the* Fruit Development 
Hoard. 

Dr. II. X. Randle, Indian Kdueational Service 
(retired t has been appointed Librarian and Keeper 
of Oriental he inks and maiuc.iTipl s of the India Office. 

The- death is reported of Mr. X. Molmn Dutt. 
formerlv Stale- Librarian of Maroda. 'The late Mr. 
Dutt retired from Stale- service IS months ago. 

Proposals for building Roads 

'Fhe' following propeisals by the* Frovineial (iovern- 
incnts for constructing new roads, or improving 
existing mads or building bridges at a total ceisl e»f 
20 lakhs eif rupees wa re approved by tin* standing 
Committee of Roads which met at Simla on September 
2H last : 


It is understood that the Madras Government. lias 
proposals for tin* biggest road programme rolling half 
of tin* above mentiemed amount. Among works tlu\\ 
propose are (1) converting the arched bridge of ten 
\ cuts into a girder bridge of txventy vents on tin 
Sarelar Rixer in Vizigapalam District. (2) diversion 
eif the Great Norlle-rn Trunk Road via Yizianagram. 
Xi llimarla and .Ingannadh;»i-a jupuram, (il) compre 
lie nsixe- improx cmciits tei th** road In tween Mongem and 
Kul tilan.gadi, in the Malabar district. 

rile* liombax ( lew ernme id has submitted pro 
posals for improving the llombay Agra road, Ihe 
Karxxar to the Goa freuitier l-oad. and the- Memihay 
Fo ma liangalon road, at a e ei-t ed* approximalclx 
llv I 1 , lakhs. 

Fhe- Coile d Frovinres hax e pul forth proposals 
f«.r maintaining a large mimbe-i of re. ads at a eeisl ed 
m arly Rs. D i> lakh v . 

'Flu- Fun inb ( »eiv» rimie-ni have- tied pul forward 
any m-xv proposal xvhiie- the- Xorlli West F're»nLi»*i 
Frox hire has chalked mil a programme costing nearly 
Rs. I»i lakhs. 

Flu- Delhi Administrations proposals are- for 
asphalting eir surfae-e- treatment of the- present reiaels 
and le» improve the- road on the second Jumna bridge 
at a eeisl altogether of Rs. F j lakhs. After this 
programme is Finished, Delhi preix incial roads will 
liaxe he-e-n completely modernize-d. 

'Flu* Ce ntral Frovinecs have proposed to purchase 
redlers at cost of Rs. Do lakhs. 

Protection of Milch Cattle 

In a letter addressed to the Members of the 
Council ed' Slate* and the Assembly, the Hon. .lustier 
Sir M. X. Milker jee has pul in a strong plea for the 
protection of the milch cattle in this country. The 
milk probh-m in India has really been very acute for 
some linn- past, and xve all know’ how inadequate be-r 
supply eif pure and cheap milk is. The following 
e xcerpt from Sir M. X. Milker jee’s letter xvill be 
read with much interest : 

“It is needless for me to remind you of the. fae-t 
that the normal span of human life in India is the 
lowest on earth xvhiie the' rale of infant mortality is 
alarmingly high, mainly due to an insufficient supply 
>f pure, cheap and nutritious food like milk, which' 
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in its turn, is due to t lie indiscriminate slaughter of 
prime {inti mill’ll cattle. This subject has been engag- 
ing tin* attention of the public for a fairly loin** time, 
anil any measure for increasing the supply of pure 
milk for the daily consumption of the people is always 
welcome. The Mill to protect milch cattle, introduced 
bv lion. Raja Rughunandan Prasad Singh of 
Monghyr in the Coumil of Slate, is a timely measure 
of this kind. 

“ I may add that the Mill was carefully considered 
and approved at a meeting of the All India Cow Con 
ferenee Association. The provisions of the Mill will, 
no doubt, appeal to you. They aim at the protection 
of mileli cattle and a:i improx cinent in the supply of 
cluap pure milk to the people. 

1 would reipu si \ou to gixe \oiir licarlx support 
to the Mill. You will earn thereby not only the grali 
lude of th(' Association hui also l|-al of (In people of 
India, who are fast deteriorating. tine to mahiul rit ion 
and the want of a suflieieut swpplx of jmre and eln ap 
milk." 

World Economic Survey for 1934-35 

The League of Nations has issued Mu !l 
Economic Surrey for which, as usual, eon 

tains an enormous amount of informal inn of eeoimmi. 
and financial interest. The lii'sl ihapler outlines ill- 
main features of ualional and international economic 
activity from the beginning ot July to the end 

of Max liWn. Regarding the agri-ult ural j)ia> 
duet ion of the world, tin Surxcx says that 

il fell in l<i;i 1 by li . mainly as a result of III. 
drought in the l nited Stales. Tin harxests xveiv 
generally worse in lhat tear. hut product ion was 
better maintained in the industrial countries where 
agriculture was a sheltered imlustn than in I lit - 
agrit ullural-cxporting countries. W'e are further in 
formed that ip. thirteen countries- the I.S.S.R.. 
Japan, C hile, the C nited Kingdom, Sweden, Denmark, 
Norway, Finland, Greece, Moumania, Hungary. South 
Vtriea, and New* Zealand- the index of industrial 
production at the ♦■ml of lU.'ll xvas above tile l!)2!l 
average. In the principal gold standard countries, 
"ith the exception of Belgium, the indices xverc about 
JO /„ below and still falling. 

The number ot industrial workers employed in 
10:U- was about one sixth less than in 102!), and in 


the meantime five years’ new labour supply bail enter 
ed the market. Cncmploymcnl therefore was still 
more than double w hat it had been in I Tin. The gold 
value of international trade in May lOJo xvas slightly 
above its level of a year earlier for the first time in 
nearly six years hut the increase was xcry slight. 

The closing’ chapters of the Survey ileal with the 
problem* of international equilibrium. international 
debts, [lie approach to slablixalioii, and give finally 
an estimate of the world economic situation at the 
end of July 1 {) Jo. 

Broadcasting Developments in India 

'I’lie broadcast ing’ system in this country is hi ing 
reorganized on a eompri liensix c basis by the (ioxern 
mi-lit of India whose inteiiliou il is "to establish 
serxiecs in the x eruaeiilar for all India, allowing for 
the '-ullir/al and linguistic e'aims of eai li area; to 
make the short xvaxe serxiecs of (ireal Britain and 
Rurop. available by relayin ', tin in to Indian listeners 
as alternative programmes; and to interpret India to 
I lie world through the facilities which the short \va\e 
systiiu xvill oiler to listeners in other count ries." A 
recent report in the The Slatcsmmi says (hat there 
will he four main stations at Delhi, Madras, 
( alcutla. and Bombay. Two new stations are being 
built in Delhi ami Madras and the existing ones at 
x alcutla and Bombay are being' cousidcruhlv im 

prox ed. The Report informs us that the new Delhi 

station xvill employ the I’nlu longue of the North, 
Bengali will he used for Cahutla, Marathi and 

(injarati for Bombay , and 'I’amil and Telegu for 

Madras, so that the populace may benefit largi ly by 
listening to tin- cultural and eiiu. ai iooal talks over 
the wireless. 1 lie large stations, using the main 
languages, will come under the direction of the Central 
Government, while the smaller ones which will deal 
with the intimate side of village life, under the Pro- 
vincial Governments. Music xvill no doubt form an 
important purl of the programme, and in the main 
stations there is likely to he a synthesis of Kurnpcaii 
and Indian entertainment art to meet the changed 
conditions of the country. In addition, the Govern 
incut, desire to make the radio a new influence in the 
civilization and reconstruction of the village life of 
the country. 

It is expected that the two new stations at Delhi 
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and Madras, and the improvements for Calcutta and 
Bombay will In* completed by 15)37. The Delhi 
Station is being constructed, and will embody the 
latest improvements in broadcasting equipment. Tin* 
main wavelength chosen for initial working will be 
310 metres, the precise frequency being HS*2 kilo 
cycles a second. Practically the whole of Northern 
India will be able to benefit by it, provided the field 
strength at night be on an average about one third 
millivolt a metre, as is anticipated. 

Hyc.!ro-clectric Power Resources of India 

Sir M. Vishweshwarayya, the ex- 1 )e wan of Mysore 
in li is recent book Planned Economy for India dis 
cusses the problem of industrialization and the 
development of power resources of the nation. 
According to him I lie potential electric power re- 
sources of India is near about 27,000,000 while 

the power actually developed is only N00.000 n.e. or 
3 per cent. When all the schemes non under con 
slruetion are in full operation, this latter figure may 
increase to 1,750,000 n.i*. Sir Vishweshwarayya 
proposes that a comprehensive scheme of develop- 
ment should lie launched immediately and that no 
effort should be spared until at hast 50 per cent of 
the potential power has been developed. We entirely 
agree with the views of Sir M. Yisbwesliwarayya. In 
a subsequent, issue we hope to show how hack ward is 
India’s position among the civilized nations of the 
world as far as available electric power per bead of 
the population is concerned. Kvcn such a backward 
Kuropean country as Bulgaria is far belter oil in 
this respect. While in countries like Norway and 
Canada which have fully developed their electric 
power resources, the power available per bead is about 
300 times to that in India. 

Natural Gas near Ahmedabad 

A recent Associated Press message from Bomhny 
says : 

It is understood that I)r. P. k. Ghosh of the 
Geological Survey of India, who was deputed by the 
Government of India to investigate and report on the 
natural gas fields located at Gogha, near Ahmedabad, 
has now concluded bis detailed survey and has sub- 
mitted his report. 

Dr. Ghosh is of opinion that there are immense 


commercial possibilities if those potential gas fields at 
Goglia are developed along scientific lines and it is 
understood that Mr. Bradshaw, another officer of the 
Geological Survey of India who has had considerable 
experience in the oil gas fields of Burma, will on bis 
return from leave in November be made available by 
the Government to assist in this venture. 

Meanwhile, a company is being formed in Bombay 
with the object of exploiting these natural resources. 
The promoters of the company intend to generate 
electricity, using natural gas as the power-units, to 
supply Ahmedabad and other towns in the neighbour 
hood. 

The importance of cheap power for industrial and 
domestic purposes cannot he stressed too strongly and 
it is to be hoped that the formation and successful 
working of this new enterprise will contribute mate 
rialh towards the industrial development of Gujrat. 

Dr. A. M. Heron, Officiating Director, Geological 
Survey of India, in a letter to the Statesman points 
out that Dr. Ghosh has made no statement about 
immense commercial possibilities. The investigations 
carried out so far are too incomplete to allow such 
predictions being made. 

Excavations at Tell el-Amarna, 1934-35 

The expedition of the Kgypt Exploration Society 
is engaged in excavating the Royal palace of 
Akhcnatcu {Discovery, No-ember, 1031), the. rcli 
gioiis reformer who built the city of Tell el Ainarna 
as tl>e centre of his new religion and refuge, from 
the influence of the priests of the traditional beliefs 
of Kgypt. “ The work of tin- expedition during the 
past season was concent rated on the great hall, the 
harem quarter, and the approach way to the “ Broad 
Ilall,” west of the harem,” ( Discovery , October, 
15)35). Tile roof of the great hall was supported by 
a large number of brick pillars, and the hall itself 
was decorated with faience tiles and naturalistic re- 
presentations of flowers, and with daisies of faience 
inlaid. The harem quarter which must have been of 
singularly attractive beauty has “ a garden laid out 
with flower-beds and possessing an irrigation system” 
and “ surrounded by a colonnade, on which were 
carved figures of birds suspended, head downwards, 
and representations of the king and queen ami their 
daughters.” The only object of gold found this 



XovKMur.it, 1935 


Notes and News 


season was the model of a fish used perhaps as “ part 
of tile "ornamentation of a formal pond al the end 
of the garden or possibly a royal toy.” Lastly, 
the expedition found that the carving of the sculptures 
which had adorned a building, known as the Shining 
of the Aten, enclosed within the two arms of the 
approach way to the “ Hroad Hall,” and demolished 
early in the reign of Akhenalcn, is remarkably fresh, 
as they hail been broken up as useless and carved with 
sand. These things together with others ineluding 
“ some spirited horses, a royal head, and two heads 
here labelled ” priests ” of which the cynical arro- 
gance could hardly he more faithfully expressed ” 
were recently exhibited in the rooms of the Palestine 
Kxploratiou Lund, Loudon. 

Palivasal Hydro-electric Scheme 

Progress in the construction of the Paliwisa! 
hydro-electric scheme in Travaneorc Stale has been 
very rapid, 0000 ft, of the tunnel ha\ ing been driven:' 
.1000 ft. of each of the pens t rock lines have also been 
laid. The remaining portion of *2 101) ft. will be 
completed before No\ ember. It is expected that the 
structural work on the power house will he completed 
before the end of September. The generating plant 
is undergoing tests and is expected to arrive in India 
in the latter part of October and its erection will 
be completed by July 1000. With regard to trails 
mission lines, out of 05 miles of 00 k.v. line, 10 miles 
of towers have been erected from Pallam to Kotha- 
mangalam, while the rest of the erection will be com 
pleted before March next. Construction of the 1 I 
k.v. transmission line will be begun in October; its 

total length will be about 00 miles. It may be re 

called that the project is designed to produce 5)000 
k.w. The total estimated cost is Its. 70 lakhs. 

-The Electrician . 

Agriculture in C. P. 

The report of the Central Provinces Department 

of Agriculture, 1001-05, published recently, makes 
on the whole, a refreshing reading. During the year 
there lias been a steady progress in all its main 
activities. An expansion is reported in the opening 
of seed farms, sale of improved implements and the 
practical demonstrations, carried out by the staff of 
the Department. Increased outturn resulting from 
the use of improved seeds is estimated at Us. 55.70 
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lakhs. The year recorded further advance in the 
various branches of research and the rice research 
work made very satisfactory progress, while the 
results from cotton research are most encouraging. 
The Department has now strains of cot Ion suitable 
for all conditions of soil and climate to be found in 
the cotton growing districts of I he province. The 
outstanding event of the year was the re establishment 
of the marketing section oil a larger scale. It has 
been long fell that the conditions in which agricultural 
products are marketed in the province are not ideal, 
and an improvement is necessary in order to secure 
for l!it‘ grower his due share of the final price of his 
produce. 

A Deputy Director of Marketing and three Assis- 
tant Marketing Otliccrs were, therefore, appointed, 
whose tirsl work it will he lo make an intensive 
survey of tin* existing market ing conditions for the 
principal crops. KlVorls were made bv the Depart- 
ment lo explore a wider market for Nagpur oranges, 
which were also introduced into France during the 
year. The new scln mes lo he undertaken, which 
have only been possible by an allotment of Its. l.*25 
lakhs received by tin* (iovcrnmciil of India’s grant, 
include the opening of a farm for (he Manilla district, 
the purchase of two tractors for the eradication of 
bans grass in the Saugor district, tin* provision of 
storage accommodation in markets for the cultivators’ 
produce, the supply of improved hulls lo district 
councils for cattle breeding, experiments in poultry 
farming as a subsidiary industry for agriculturists, 
and the provision of two more cinema outfits for de- 
monstration work. 

Grant for Agricultural Research 

In midi t ion to the grants for research work at 
various centres in India, sanctioned by the Imperial 
(‘mined of Agricultural Hcseaivh, published in the 
last issue of Sciknc k Si (Yi.ti iik p. ‘270, Dr. 1L N. 
Singh, Kapurthala Professor of Plant Physiology and 
Agricultural lhilany, lb-nans Hindu Lnivcrsity, has 
been granted a sum of Its. 05, ‘2 50 spreatl over live 
years for research on the physiology of cane and 
wheat. We regret the omission in the Iasi issue. 

Surplus Lands in the Malay Slates 

The. Federated Malay States, with only 10 per 
cent of the total area utilized and the remainder 
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unoccupied and under forest, mostly primeval and 
uninhabited save for a very sparse population of 
aboriginals, calls for a consideration of the ir.es to 
which the surplus land can be put, and the abuses 
from which it should be safeguarded. Thu Chief 
Secretary of the Stales Government discusses in his 
report for l!).‘G, the problems of conserving the 
forests and utilizing the lands now lying waste. 
According to him, limber both for domestic con- 
sumption and for export has in past years been 
derived largely from the. exploitation of forest on 
State lands, but this source of supply is steadily 


contracting with the exhaustion, in the Western States, 
of the timber on such lands; and a problem of increas- 
ing urgency is the organization of the reserved forests 
to yield a continuous supply of timber. Conversion 
of primeval forest into regularly managed crops of 
young timber could formerly be effected over rela- 
tively large areas with a minimum expenditure and 
the trees of unwanted species could be sold for con- 
version into firewood but the competition of hydro- 
electric power and imported fuels has seriously 
affected the firewood trade. 


The Indian Institute of Seienec, Bangalore 

Appointment of ci 

Quinquennitil Reviewing Committee 


We understand that the Government of India has 
decided to appoint a Quinquennial Reviewing Corn 
mil lee to review the work done at the Indian Institute 
of Science, Hangalore. The personnel of the com- 
mittee has not vet been announced, but we hope that 
it will be such as to inspire confidence. 

Meanwhile, while the matter is subjudice a very 
vigorous and inspired press propaganda has been 
started apparently in the name of the Institute. We 
have read one editorial in the Current Science , 
(Sept., lD.'Ri) another in the Leader of Allahabad, 
and probably others have appeared in south and west 
Indian papers. The language and tone of the editorials 
in Current Science and Leader are strikingly similar 
so that there is a suspicion that they an* both inspired, 
and it is not difficult to guess when* the inspiration 
comes from. 


The editorial in the Current Science gives, with 
many omissions and suppressions, the history of the 
Institute, its present status and the status that is 
to he. It ends with an appeal to the patriotism of 
India, of the provinces, and the states, to come to the 
financial aid of the Institute. It quotes the opinion 
of the Sewell Committee : 

" That the Institute ought always to be in a posi- 
tion to provide such opportunities as cannot be 
obtained anywhere else in India; that it should do 
what no other institution can do; that it should main- 
tain a position of pre-eminence, that it should acquire 
even a world reputation and that it should become 
a place of reference.” 

We would have refrained from making any com 
ments on the Institute, as the matter is subjudice , but 
as a propaganda has already been started we wish 
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to issue* a note of warning to the public. There is no 
doul^ that the main founders of the Institute viz. 
the Tata family, the Government of India, wanted 
the Institute to be an All-India body. Hut 'All-India' 
is a vague term, and every ‘All-India’ body must have 
a local habitation in some: province or state. The 
‘host* in this ease was the Government of Mysore 
which, under the influence of the Great Dewan ‘the 
late Sir Shcshadri Iyer, olfered a large plot of land 
to the organizers, and assurance of an annual sub 
sidy of Its 50.000. This is how the Institute came to 
he located at Bangalore. 

Before, the designation ‘All India' can be justified 
three conditions are necessary (l) that students from 
all parts of India should be welcome, and should be 
admitted to the facilities of the Institute (*J) that 
when a post in the Institute falls vacant, opportunity 
should be given to candidates from all parts of India 
to compete for it, and the selection should be im- 
partial (T) the workers from all parts of India should 
be given facilities to carry on their work in the 
Instil ute. 


the Institute has no claim on the states and provinces, 
not even on the Imperial Government. 

The present director Sir ('. V. Raman took 
charge on April 1. lJKBt. He was a research pro- 
fessor at Calcutta unburdened with any administra- 
tive duly. Within the short course of time he has 
been in charge, revolutionary changes have been 
introduced. Most of the old staff is gone, a new 

department has been created, old departments have 
been reshuffled, and many new appointments have 
been made. Facts go to prove that in almost all the 
new appointments made so far people from South 
India, and belonging to a particular community have 
got undue preference. In a particular department, 
almost all the students and workers have been South 
Indians of a particular community. Old hands, who 
have served the Institute for years faithfully, have 
been displaced or atlcmph 1 to he displaced, in the 
name of retrenchment while new Messiahs have been 
brought from Kuropc to give inspiration to the 
Director's pupils. We have no objection against 
such procedure, provided the Director finds out new 
sources of revenue for inviting foreign guests. 


Unless these conditions are fulfilled, we think that 


G. M. 
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An Inscription in the Bhaikshuki Script 

In 1888 Bendall announced I Ik* discovery ot .some 
manuscripts in Nepal written in a script of t lie 
‘arrow-headed’ variety (/ vrhandhuujen (lex I'll. 
Internal ionalcn 0 rien I alisfen-Con presses. Arisehe Sec- 
tion, pp. Ill f.). This was followed in 18!K) by Ii is 
publication in Indian AnlipHarif , Vol. XIX. pp. 77 f. 
of a Buddhist plate from Gaya written in the same 
script. With some hesitation he identified this strange 
serij)t with the Hlwikshuki Li pi mentioned by AI 
Benmi as current among the Buddhist monks of 
Udunpur, evidently Uddaudapura near Xalanda. 
The script is an independent de velopment from the 
ancient Brahmi, and. according to Buehier. shows 
affinity with the southern scripts (Indian .Inlitjuarif, 
Vol. XXXIII, I !)()!■, Appendix, ]). (JO). Altogether 
only five or six epigraphs in this script are known 
to exist, hot of these only the (Java plate was so far 
available to 11 s. Its photograph has been recently 
republished in It. I). Bancrji’s Lantern Indian School 
of Medieval Sculpture, pi. Ixvi (e). 

One more record in this script has now hern added 
to the list. It comes from Kara (Allahabad district), 
though the original ]>rovcnanee is uokiuiwn, and is 
now deposited in the Allaliahad Municipal Museum. 
Like the (Java plate, tin* plate hearing this inscription 
also was shaped for the purpose of bein'? fixed to 
t lie bottom of some metal image. The inseription 
records the ft of the image by Queen ( andalladevi. 
a female lay worshipper and the wife of the Kanaka 
Mahipala. It has been published by Dr. X. B. 
(hakravarli in Epipruphia Indira, Vol. XXII, 
pp. 87 f. 

Ghosh 

New Velocities of Extragallactic Nebulae 

Our readers are probably aware of the Theory 
of Expanding Universe according to which the Uni- 
verse is expanding and at a rale which is proportional 
to the distance of the object from the observer. A 
good way of grasping the concept is to imagine that 
tile world is like the surface of a foot-ball or rather 


the skin of a four-dimensional sphere which is expand 
ing uniformly. An observer on the skin of the foot 
hall will find that every point on its surface is 
receding from him, and with a velocity which is 
proportional to the distance of the point from him, 
provided the distance is measured on the surface 
along the great are joining the observer to the point. 

The theoretical basis for this law was supplied 
by Einstein's Theory of Generalised Relativity and 
the law itself was deduced by Fricdlnnd and Ue 
M ait re. The experimental confirmation was furnished 
by Prs. Hubble and Iliimason of the Mount Wilson 
Solar Observatory. Pasadena. California. They 
chose for observation, nebulae lying outside the Milky 
Way. 

These nebulae consist of enormous clusters of 
stars lying millions of light years away, and may in 
reality constitute other Milky Ways. Hubble and 
Humason found that the velocity of recession was 
about Kins, for a distance of one mega per see., 

(a little over three million light years) and they 
verified the law for a large number of nebulae. 
Recently they report having measured velocities of 
recession amounting to lO.OOO Km see. in Hindis 
cluster and in Ursa Major 1 1 cluster. 'Phis is about 
1 l the velocity of light, and even for such objects, 
the distance- velocity law is found to hold good. 

The velocities are of course deduced from the 
shift of spectral lines to Liu* red. but then* is a diffi 
cully in interpreting these shifts as indicating a 
recession of the object observed, for if the world he 
really expanding at this tremendous rale, it can be 
shown that about a thousand million years ago, its 
size was only a moiety of what it is now, and all the 
matter which is now contained in the universe was 
packed in much less space. But it is inconceivable 
that the world was very different from what it is now 
a thousand million years ago, for Geology says that 
even the Earth, which is a tiny spark cast off bv Sun. 
was not much different in its physical condition a 
thousand million years ago. The time-scale of evolu- 
tion of the Universe is immeasurably larger than 
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thousand million years. The velocity of rece ssion of 
extragallactic nebulae continues therefore to provide 
the scientific brains an exciting puzzle for many years 
to come! 

Sir A. S. Eddington on the Speed of Recession of 
the Galaxies 

Tn the Monthly Notices of the Royal Astronomical 
Society, June, 1085, Sir A. S. Eddington revises his 
calculation of the velocity of recession of extragallactic 
nebulae per million light-years. Mis new figure is 
8fi5 Km. per see. for a distance of one mega per see,, 
instead of 528 Km. given previously. Sir A. S. 
Eddington is so sure of his calculation that he thinhs 
that the distances of nebulae which are calculated 
from the periods of (Vphcid Variables should be re 
diieed by 20-30 per cent. 

Eddington's calculations arc based on a highly 
speculative cosmological theory in which attempt is 
made to blend the generalised theory of relativity, 
wave mechanics, and the origin of fundamental parti 
vies into one complete whole. Some of the results 
are extremely startling, for example, when he assert < 
that the classical radius of the electron (1.3 * |0~^ 
cm.*) is equal to the radius of the Einstein Universe 
divided by the square root of tin number of particles 
in the Universe. Thus according to Eddington the 
total number of particles in tin* Universe control the 
size of every individual electron. To manv thinkers, 
this will read like a new Astrology hut Eddington 
hacks his deductions with an impressive array of 
mathematical formulae and figures. 

Eddington is now inclined to think that the mim 
her of particles in the Universe is 2 - s xo , where 
1 n is Snmmcrficld’.s constant which ought to be 137 
according to Eddington’s speculation, but the constant 
obstinately refuses to be a whole number and the 
most recent experiments show that it is about 
135.82. So Nature does not always insist on 
an integral number. The mathematician's weakness 
for whole numbers appears to be as old as creation. 
Phythagorcan mystics held that "integral numbers rule 
Ihe Universe." Rut the beautiful hypothesis was 
spoiled by sceptics who proved that the ratio of the 
diagonal of a square to its side (j/2) cannot be ex- 
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pressed in integral numbers (incommensurable). 
But, undaunted by this failure, Kronccker could say. 
" God created the integers, the rest is the work of 
men,” for he proved that can he represented by 
a continued fraction. Even now, Hie quantum 
physicists refuse to look at anything except at integral 
numbers. We are perhaps reverting to the mysticism 
of the Pythagoreans. There are certain points in 
Eddington’s Theory to which legitimate objection can 
he taken, in Eddington’s picture, the fundamental 
particles are electrons and protons. Mul after 1031. 
when Ills first speculation appeared, new fundamental 
particles, the positron and the neutrons have definitely 
made their appearance. The ” neutrino ” is in the air, 
and the " free magnetic pole ” may anv day make its 
appcaranci . The cosmic rays have also been shown 
to consist of some kind of charged particles. All 
these give a certain amount of unreality to Eliding 
ton’s census rtf total number of particles in the 
I’nivcrsc and the magic formula by which it is 
represented. 

The Racial Question Theory and Fact in the An- 
tiquity, Sept. 1935 

Profs. Julian Huxley and A. 1 {addon contribute 
a thoughtful article under Ihe above heading in which 
the racial problems of tin twinlielh century polities 
are critically examined. The importance of such a 
study will he apparent to the thoughtful reader who 
has studied the course of history in the current years, 
for inspite of the so-called liberalism of the present 
emtiirv Nazi Germany is subjecting the Jewish cem- 
inuiiily to extremely harsh treatment and the United 
States of America passed some years ago some very 
harsh measures prohibiting the immigration of the 
Japanese and other Asiatics and the Southern Euro 
peans. Moth these countries take shelter behind 
science for the justification of these measures. 
According to Nazis their country is full of full- 
hloodcd Aryans and the purity of the stock is in 
danger of being contaminated by admixture with in 
ferior Jewish blood. The American professors who 
are behind their hard immigration laws were actuated 
bv a similar belief in Ihe superiority of Nordic blood. 

The aforesaid writers find an analysis that the 
word, race, is used in a number of different senses. 
First, race as an anthropological term to denote divi 
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sions of mankind wlm arc divided from each other 
by different, physical and probably also, mental 
characteristics. Secondly, the word, race, is used 
to denote persons speaking the same or related types 
of languages, as for example, the Aryan race or the 
Latin race. Thirdly, “ race ” is used to denote com 
munities which arc bound by common religions and 
social tradition, as for example, the word Jewish race, 
in Europe or Islamic race in India. Fourthly, the 
word, race is also used to denote national grounps, as 
for example, the term Herman race or the Italian 
race. According to the authors, the second, the third 
and the fourth connotations of the word ‘race’ are 
absolutely meaningless and they propose that even 
as regards the first, the word ‘race’ should be replaced 
by such harmless terms as ethnic group. They opine 
that probably originally then* ni'ght have been ethnic 
stocks differing completely in physical features and 
may he in mental vigour as well, for example the tall 
and Monde Nordics, the medimnstalured round-headed 
Alpines, the short dark haired Mediterraneans, 
the typical Negroes, the Chinese or the Hush 
man or Negritoes. Hut in course of lime all these 
original races have hern so far intermixed that no 
country, Germany and America least of all, can boast 
of possessing pure ethnical stocks. Moreover, the 
original characteristics of these hypothetical pure 
stocks can only he recovered by an intense study of 
the existing groups of men with the aid of Mendel's 
law of heredity. Hut at the present time it is very 
difficult to say as to which stock has the ideal 
qualities and which the less desirable om*s. The 
sense of race superiority is largely the result of 
the temporary excellence possessed by one group of 
men over others, but such superiority may be ephe- 
meral. Tims, even such an acute brain as Aristotle’s 
held the opinion that the Greeks are by nature 
destined to be the greatest race in the world, as 
Nature had favoured them with the best climate and 
the best physical and mental equipment. He held 
that the Southern races had, on account of great heat, 
been incapacitated from rising to higher levels, while 
the Northern barbarians were, on account of the 
severity of the climate and innate mental and physical 
deficiency, incapable of rising to the level of the 
Greeks. lie would have been surprised to sec one 
of these southern races living in hot Arabia rising to 
as great, intellectual and moral level as the Greeks, 


and after them the descendants of the Northern 
barbarians rising to higher levels in culture and 
civilization — than even the Greeks. The authors 
opine that twenty or thirty generations lienee who 
knows the negroes of Africa may not excel the present 
day Europeans in culture and civilization. The 
authors plead for a dispassionate study of the biolo- 
gical problem of the improvement of the human 
race which alone is capable of evolving a better race 
than the present homo sapiens . The authors show 
that there has never been an Aryan race, or a Latin 
race; the so-called Jewish race has no ethnic meaning. 
There have been Mongolian Jews, Tamil Jews, 
Negro Jews. Even in Palestine at the time of their 
appearance in history, the Jews were a mixed race. 
In every country they have intermixed with the popu- 
tion. Similarly to speak of a nation, which demotes 
Communities bound up by common political interests 
as a race is a great blunder and a deliberate misuse 
of the term. 

Hair Examination 

Madeline Kucbcrg in Am. Jour. Physical Anthro- 
pology JO, fil-fil, 1935, gives a detailed description 
of improved technique for microscopic examination 
of human head hair. Wooly haired Negroes were so 
long differentiated as having hair with narrow-oval 
cross section ami straight haired Mongol hair j>os- 
srssed round cross section and Caueasic wavy hair 
was intermediate. For exactitude, the ratio of the 
shortest to the longest diameter of the cross section 
was used as hair index which gives a satisfactory 
numerical value to a particular shape, when circles, 
ovals and ellipses are considered. It has now been 
clearly demonstrated that hair form and the shape 
of the cross section of the hair shaft are not inter- 
dependent snd the form cannot he predicted from the 
shape of the cross section and that hair index is not 
reliable as a racial criterion and may lead to fallacious 
generalizations. 

P. Mitra. 

The Nasion in the Living 

This is one of the most important anthropometric 
landmarks, and has given rise to much difference of 
opinion. Hy examination of HO freshly deceased 
human bodies and X-ray studies in the living male 
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Mr. M. F. Ashley Montagu sots the question at rest 
by showing that the situation of the nasion in the 
living is to he looked for at the point at which a 
horizontal tangent to the highest points on the 
superior palpebral sulci intersects the dimsagittal 
plane (.-Inter. Journ. Phi/s. Anthrop. June 1935, 
p. 81—93). 

P. Mitra. 

Development of Trunk Width 

Davenport has a valuable ontogenetic and phylo- 
genetic study of the biacromial trunk width in 
relations to the maximum horizontal distance between 
the lateral margines of the pelvis flic bi-acroinial 
width of boys exceed that of girls except during girls’ 
juvenility when conditions are reversed. It acidly 
the Negroes have broader shoulders than tin* Euro- 
pean stocks. In all races, the relative bi-acroniial 
width decreases to the adolescent period, and then 
rises slightly. The trunk broadens at shoulder faster 
than it grows in length from seventh to the twelfth 
or thirteenth year after which the length grows faster 


for two or three years after which the breadth at 
shoulder tends to increase slightly. The ratio of bi- 
acromial width to sitting suprasternal height between 
7 and 19 years is about lib p.e. It tends to increase 
slightly during childhood, decrease during maturity, 
and increase again. The trunk breadth index of the 
three-month foetus is like that of certain lower 
mammals like the eat. The five-month embryo has a 
ratio like that of the lemur, the ratio found at 
birth resembles that of a chimpanzee. Thus the 
human foetus passes in its development through a 
series of stages paralleling the conditions of lower 
mammals. The change in the angle of the shoulder 
blade with the frontal plane bringing about the 
widening of shoulders tends to decrease from (i0° 
to 30 ° changing from the ungulate (o the human 
type Thus from the fourth month onwards the changes 
in the trunk breadth proportions are carried on in the 
lines of upbuilding in Primates and other mammals 
till differential human development sets in. {Human 
UUiltujU, May, 1935). 

P. Mitra. 
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/kiicluny of Sciences, U P. 

A Special Meeting 

There had Ixrn a large number til eminent 
scientists of India on life rolls of tin* Academy oi 
Sciences, U. P. as ordinary members who could not 
he elected Fellows of this Academy, as the maximum 
number of Fellows was only thirty, lo provide an 
opportunity for these scientists to become Fellows 
of the Academy and to make it conform formally to 
its real position, the Academy of Sciences, L.P., in 
a special meet in" held on I Nth September, 1085 at 
1- P.M. in the Physics Lecture Theatre, Muir College 
Puddings, Allahabad, unanimously resolved to change 
its constitution. The important changes are that the 
Academy will in future he styled as “ The National 
Academy of Sciences, India” and that the number 
of Fellows he increased from thirty lo hundred. 

The modified Rules and Regulations will he eon 
firmed by l lie. Academy of Seienees, l\ P. in a special 
meeting after a month. 

Ordinary Monthly Meeting 

The Ordinary Monthly meeting of the. Academy 
of Sciences, l\ P. was held on September 18, 1085 in 
the Physics Lecture Theatre, Muir College Buildings, 
Allahabad at 1-80 P.M. Prof. N. It. Dliar, President 
of the Academy, was in the Chair. 

The following papers were read and discussed : 

1. ltadha Raman Agarwal & Shikhibliusau Dull : 

'The Chemical Examination of Punarnava 
or Boerhaavia diffusa Linn. PART II/ — 
The isolation of an alkaloid Punarnavine. 

2. B. P. Pande : On am]) his tomes with central 

pouch from India. 

8. Harish ikesha Trivedi : The absorption .spec- 
trum of hydrngcnchloridc molecule and its 
upper unslaule state. 

L liar Daval Srivastava : New Hcmiurids 


(Trematodaj from Indian Marine Fishes. 
PART I. — New Parasites of the sub- 
family Prosoreliinae Yamaguti, H)8L 

5. liar Dayal Srivastava : New Alloereadids 

(T rein a tod a) from Indian Marine Fishes. 
PART I. New Parasites of the (ieiius 
Halieometriua Linton. IS) 10. 

i). Hnr Daval Srivastava : New Alloereadids 
(/Premaloda) from Indian Marine Fishes, 
PA R'P II. — New Parasites of the Oenus 
Dcceintestis Yamaguti, 108 L 

The paper of Mr. Trivedi evoked lively interest. 
Mr. Trivedi showed that hv the help of a theory deve 
loped by him previously he has been able to calculate 
the form of the potential energy of the unstable state 
of hydrogeiiohloridc from the measurements of its 
absorption eo efficient. The form has been kotiwn 
only qualitatively up till now. 


'Pile Agra University authorities have, it is under 
stood, decided to make a contribution of Rs. 250 to 
I lit* l jnted Provinces Academy of Sciences. 

It is reported that Nagpur University authorities 
have, made a contribution of Rs. 100 from this year’s 
savings to the United Provinces Academy of Seienees. 
Allahabad, ill response to the hitter’s request for a 
grant from I lie University. 

Gilcuttci Geographical Society 

Second Annual Meeting 

Dr. A. M. Heron, Director of the Geological 
Survey of India, presided at the 2nd annual general 
meeting of the Calcutta Geographical Society, many 
distinguished visitors being present. 

The Secretary’s report revealed an increased 
membership and increasing public, interest in the 
activities of the Society. He stated that the Vice 
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Clianccllor of Calcutta University lias consented to 
become a patron of I lie Society. 

After the election of Office-bearers, flic President 
delivered a most illuminating and interesting address 
on “ Earthquakes,” illustrating his talk with lantern 
slides. 

The following Office-bearers for the year IP.Vi -30 
were elected : - 

Pkksidf.nt : Dr. A. M. Heron. 

Vick-Phksiiucnt : Messrs. W. 1). West, W.I). 

Wadia and A. F. M. Abdul Ali. 

Joint Skciiktahiios : Dr. M. Uhattcrjec and Mr. 
D. P. Ghosh. 

Thkasi’RKH : Mr. H. X. Maitra. 

Mkmiikhs ok thk Coi'ncil : Messrs. H. M. 

Mazumdar, K. ('. Roy C'hoiidhuri, N. ('. 
Rhattaeharva, Dr. II. C. Roy, Messrs. S. 
C. Sarkar, N. X. Chatterjee, l T . P. 
Mnkherjee, Miss Rani (ihos/i. Messrs. J. 
K. Das. H. Xag and P. K. Sauiaddar. 
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Hfjrc i University 

The faculty of Arts, Agra University, have, intro- 
duced separate Hoards of studies for Hindi and Urdu 
from 1031-35 and Gu jarati and liengali have been 
added to the list of vernaculars. 

The question of instituting a course in pharinaeeu 
tieal chemistry is being considered by the Faculty of 
Science. 

'I'he annual report of the University states that 
the year 1031-35 opened with a balance of Rs. 11,271. 
The income and expenditure amounted to Rs. 1 ,(>3,02 1 
and Rs. 1,(>(i,(>31< respectively, and the closing balance 
was Rs. H,5(» 1. The Government made grants of 
Rs. 11,855 for general purposes and Rs. 8,(100 for 

scholarships. 

The income, from examination lees decreased from 
Rs. 0<>,7N(> in the previous year to Rs. PI, 70S in the 
vear under report. 'Phis was mainlx due to a revision 
of the old scale of fees. 
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Letters to the Editor 

( The 101 Hut dues nut huh / himself respottsih/e fur the 
upilttutts e.rftresset/ tn the tellers ). 


Bengal Rivers and Their Training 

In your Issue* of June*. 1**35, there is an article on 
“Helical Rivers and Their Training" hv Dt. N. K liose. 

I am in entire agreement with him as t n the value ol models 
fur confirming how to deal with river problems hut there 
arc many statements in his article with which I cannot 
a K ree. 

The maximum flood of the River (hinges near the * 
Ilardinge Bridge is not 20 million eusecs hut 2 million 
ensues.* Professor Hibson has heen experimenting with a 
model of the Severn, in connection with the proposed Severn 
Barrage, and not with the Rivet Mctscy. The Mersey* River 
experiments were cariied out hv Osborne Reynolds in 1 SS3. 

A point to which 1 take objection is the statement — 
“for the last few yeats in the Punjab, l.omhav and Sind, 
where researches oil models are being carried mi more or 
less systematically . The Punjab leads the way in this...." 

To talk of hydrodv mimic reseaich work being carried 
out at Lahore “more or less svstematieallv” is not. 1 am 
sure, a fair statement ; and it is ceitainlv not a fail statement 
as regards the Bombav Piesidem v. Actually, experiments 
liavc been carried out in connection with the Indus River 
and the Nara River, which have been at least as valuable as 
anything produced in America or on the Continent ; and at 
the present lime experiments are in progress at the Kliadak 
vasla Hydrodynamic Research Station near Poona on* 2 
models of the River (hinges -one to a scale of 1/5tio longi 
tudinal and 1/T2 vertical for a length of the River (binges 
from 18 miles upstream of the Ilardinge Ihidge to o miles 
downstream ; and a small scale model. 1/2(100 longitudinal, 
which covers the whole length of the (binges from the Rural 
River near Sardah- 30 miles above the Ilardinge ihidge 
down to the Horai River, 12 miles below the Ilardinge 
Ihidge. Simultaneously, experiments connected with river 
training works are being carried out in two channels of 
15 It., one of 12 ft. and one of I ft. ; and valuable results 
have been obtained. There are also several other models 
of great interest and value, including a full scale siphon 
spillway which discharges .520 etisecs of water and a glass- 
sided model, to 1/sth scale, to show its action. 

I he impression given by Dr. Rose’s paper that in order 
to learn about hydrodynamics and river training you have 
to go to the Continent or America is definitely incorrect. In 
several particulais, Indian engineers and research workers 
lead the world. 

4 The error was due to a printing mistake which we regret. 

Editor , Sc. & Cut,. 


Finally, Dr. Rose's paper may give the impression that 
we, in India, can do what lias been done on the Mississipi 
River in America. \Y T e certainly could, if vve had the funds, 
riifortunatcly. this is not the case. 

5,'U5. “CAVKb 


The Draft Rule called the Indian Electricity Rules 

It appears from a recent notification issued on the Kith 
Match hv the Department of Industries ami Labour, that 
the (iov eminent of India propose to standardize 230 volts 
A. C. as the pressure for the distribution of electrical energy 
for industrial and domestic purposes. This voltage, as is 
well known to the public, is fatal to human life, since the 
maximum value of the voltage is 230 x j 2 = 325 volts. This 
maximum omits one hundred times a second ill a fifty 
cycle supply. 

Death due to electrocution is mostly due to paralysis of 
the heart, which stops functioning when a current of a few 
thousandth of an ampere passes through it. All uni 
male and inanimate objects oiler a sort of resistance to 
the passage of electricity, and lienee the more the electric 
pressure in the supply mains, the more is the current passing 
through the body of a man coming in contact with the wires, 
and natur illy greater are the eh:, ices of his death. 

In addition to the chances of greater current passing 
through a mail due to high voltage in alternating cut rent 
supply, there is another serious disadvantage. No sooner 
a man touches a direct current supply wire than is lie 
immediately repulsed, but in the alternate current supply 
it becomes difficult to release oneself from the live wire, 
and hence the current passes through the body for a longer 
period. 

lit order to reduce the chances of fatal accidents, the 
seiertists have devised the method of earthing the various 
domestic things, such as fans, heaters, etc. But earthing 
has more often than not been found to be faulty. The idea 
behind earthing is that a low resistance alternative path 
may he provided for the electric current. But unless the 
earthing provides a really low resistance path there is 
always a possibility of development of high electric pressure 
at the fan or other things which have been earthed and 
life is not safe. 

Even after taking full precautions in domestic house 
wiring by competent licensed contractors, a correspondent 
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in North England wrote to the Electrical Times (5th April, 
1954) "that he has had occasion during the past few months 
to inspect and report on work carried out by registered 
electrical contractors in his district and that 0*)% of the 
installations reported were found to he in deplorable condi- 
tion and totally unsafe". Naturally if such is the case in 
England where 220 volts alternating cm rent has been 
adopted— how much worse it might be in India ! 

"Ill the course of the last 55 yeats during which the 
Calcutta public have been using the I). C. current, there 
has occurred scarcely any death due to 220 volts n. C, 
whereas the number of fatalities dm* to A. C. current has 
been as high as 20, and that, too, only in the course of the 
last three years (Commercial Gazette. I ( ».U). In the Benares 
Hindu University there has been not a .single fatal ar idem 
using I). C. 220 volts during the last 15 years, whereas in 
the Benares city using 230 volts A. C. then- have been more 
than two dozen cases of electrocution. 

Even in England "here greater ellicieticy is expected. 
Scott Ram reported (» deaths for the period l‘M| to 1 02 1 . 
from contact with 250 volts 1). C. or less (1 from shock and 
h from burns), whereas during the «ame period he reported 
150 deaths from contact with 250 volts A. T. or less. 

In view of the number of fatal accidents caused by 22n 
\olls A. C. in Sweden (calculated per million inhabitants 
connected at cat h voltage). Dr Alfred Ekestroiu, M. 1. K. 1\. 
considered it ‘inadvisable, inspite of the technical ad\nn 
Inge, to use the higher voltage’. New extensions in 
Stockholm are, therefore, being made at lower pressure 
(The Electrician , August, I ‘MO). 

“Tile' safety aspect of the matter is clearly of cardinal 
importance. .Most continental electrical engineers ccrtainh 
regard 250 volts A. C. as much too dangerous for domestic 
and rural use. In Europe and North America also, less 
than half this pressure is generally used, and the gain in 
efficiency resulting front the adoption of the highei piesstire 
is not considered adequate compensation lor the increased 
risk. Even our own factory statistics point in the same 
direction. There lias been a notable increase in the pro- 
poition of fatal accidents corresponding to the more general 
use of A. C. at or around the standard voltage, bailing Ihe 
introduction of really efieelivc control ovei wiring and 
appliances in this country there are about to be occurrences 
which will form useful propaganda for a rival induslrv, 
as the result of a large extension of domestic and rural 
'■lectrifieatioii at 250 \olts A. C.’V (Have we chosen well f 
‘ The Electrician ," March o, 1051). 

Thus in order to avoid fatal accidents, almost all tile big 
‘‘ities of the world have adopted either 110 volts A. l\ or 
-20 volts D. C. in preference to 220 volts A. C. Throughout 
I ranee, the United States of America, Japan, Spain, and the 
"hole of Manchuria, we find 1 10 volts. 


liven in the heart of the city of London, business 
houses and numerous residential flats are being supplied 
with direct current at 100 volts (The Electrical Times , 
page 55, 1 1th January, 1051). 

In the Viceregal Lodyc at Delhi., Goer mom* Houses 
at Calcutta, I'atua, Lucknow ami other places and even 
in important officers' quarters tin* 1). C. system has been 
adopted. Surely the supply companies fully appreciate the 
comparative value of human life in different classes. 

In view of the facts and liguies given above it seems 
almost suicidal to adopt 2 id \olts alternating current supply 
as the future supply \oltage in India. Therefore, it seems 
highly desirable that public should strongly protest against 
the supply of 250 \olts A. C. foi domestic purposes. 

Hindu University R. C. Chatterjee. 

Benares. 


On the Origin of the Raman Lines close to the Rayleigh 
Line due to some Organic Crystals 

The Raman spectra of the ervst.ds of diphcnvl ether, 
naphthalene, p dibroniohcu/ene and beii/.ene have been 
studied recently by Gross nml Milks 1 and it has hern 
observed that the wing which appeals on both sides of the 
Ravleigh line in the ease of tin* liquid state, is replaced by 
a few lines or bamls in the case of the crystals. They have 
also obsened that, on melting the crystals, these lines 
broaden out. and merging into one another, form a conti- 
nuous wing. Emm these facts they have drawn the con- 
clusion that the lines mentioned above are produced bv the 
oscillations of the lattices of the crystals, and these* oscilla- 
tions persist iu the quasi crystalline groups present in the 
liquid, but line to tin* looseness of these vibrations in the 
liquid state, these lines spread out so as to form a continuous 
wing. According to these authois, tin* whole of the wing 
excepting the portion adjacent to the Ravleigh lines owes 
its origin to the lattice oscillations in quasi ciy stalli ne 
groups. This point of view can he tested bv comparing 
the relative intensities of the Raman lines mentioned above 
with respect to that of the other vibrational Raman lines, 
and also by comparing their width in the crystalline and 
liquid states and also in solution in a solvent which itself 
gives pi actically no wing. In the solution the quasi-crystal- 
line groups of the solute should be broken up and conse- 
quently, according to the hypothesis mentioned above, 
the intensity of the wing in comparison with that of the 
other vibrational Raman lines should be much smaller than 
ill the ease of the pure solvent. 

The Raman spectra of diphcnvl ether and naphthalene 
have therefore been investigated carefully ill tile crystalline 
and liquid stales and in solution in cyclohexane. The wing 
ilue to cyclohexane is so feeble in comparison with that 
due to naphthalene and diphenyl ether that the wing due 
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to the solute alone could he recorded with proper densitv 
on the spectrogram due to the solution, the density of the 
wing due to the solvent bring quite negligible. A Fuess 
spectrograph producing absolutely no coma on the Stokes 
side of the llg line -40 1 1>° A was used. The spectrograms 
obtained with liquid dipheml ether at 30° C and l.xu°C are 
reprodueed in Figs. I (a) and I (l>) rcsp-ctix el\ and that 
due to a 35% solution of dipheuxl ether in evelohexane is 
reproduced in Fig. 1 (e). The spectrograms due to naph- 
thalene crystals ami liquid na])hthalene at about 1 1 1 C' are 
reproduced in Figs. 1 (d) and 1 (e) respect ivelv. 

It is seen from these spectrograms that in the case of 
diphenxl ether, each of the Raman lines TO cm 1 and 10 1cm 1 
observed in the- crystalline state (the spectrogram due to 


-t- 

it. it 



id K . i 


crystals of diphenyl ctlwi being rather feeble has not been 
reproduced hcic) slightly broadens out on melting the 
crystals but its width docs not increase anv further on 
raising the temperature up to I lu° C. Also, at the higher 
temperature the intensity of the othei pot lions of tin* wing 
increases appreciably and the* relative intensities of these 
two lines with respect to those of the other Raman lines 
diminish null/ si iijhtlij. In the ease of the solution also, 
the width of these two lines remains the same as in the case 
of tin* liquid state at the room temperature. The relative 
intensities of these two lines compared to those of the other 
Raman lines, however, are slightly less in the case of the solu- 
tion than in the case of the pure liquid, blit those of the other 
portions of the win" remain unchanged. From these facts 
it can be concluded that the lines are only superposed on 
the wing in this particular case and their origin is quite 
different from that of the wing, 


In the case of naphthalene, the intense line 73 cm- 1 
observed with the crystals becomes slightly broader in the 
liquid state at 1 10 # C and it persists with its width unchanged 
in a 20% solution of naphthalene in cyclohexane, but in the 
latter case the intensity of the line compared to that of the 
other vibrational Raman lines is much less than in the 
case of the pure liquid, and that of the other portions of 
the win." is practically the same in the two cases. The line 
is however absent in a 1 5% solution of naphthalene in 
methyl alcohol, but the win" extends up to about 70 
cm 1 though the wing due to methyl alcohol alone is even 
much feebler than that due to cyclohexane. 

It appears from these facts that the Raman lines men- 
tioned above are produced by the oscillations of small groups 
of molecules which are more stable in the case of diphenyl 
ether than iti the ease of naphthalene. In these particular 
cases the lines due to these oscillations are superposed on 
the wing produced bv some other cause, and the general 
conclusion that the whole wing is produced by lattice 
oscillations in quasi-crxstallinc groups is not quite correct. 

Results of further investigations and detailed discussions 
will be published shortly elsewhere. 

My thanks are due to ITof. 1). M. Bose for his kind 
interest in the work. 

Palit Laboratory of Physics, S. C. Sirkar. 

'17, rpper Circular Road, 

Calcutta. 

27 .‘>. 35 . 

I. Nature, !M, IMm 411, ‘>‘>S ; PU5. 


X-ray Study of Calosterol 

R. P. Basn and M. C. Math supplied us with some crystals 
of the sterol extracted by them from calotropis rdgantea 
and described ie The Biochemical Journal, 3S t 15M, 103b 
From goniomelric measurements we found that the substance 
belongs to the ortho-rhombic class. This is interesting in 
consideration of Bernal’s work on ergostcrol and its irra- 
diation products all of which have been found to be tnono- 
clinic except cholesterol which is of still lower symmetry 
and is triclinic. From rotation photographs the following 
dimensions were obtained for the orthorhombic cell : 

a-=1 1 .27 A 
hr= r.'H) A 

r— =35.3 A 

The density measured by the suspension method was found 
for the densest particles to be 1.111. Taking for the number 
of molecules per unit cell the very plausible value of 4, 
we find the molecular weight to be 5 20. Combining the 
results of microanalysis of Basu and Nath, the formula 
obtained for the substance is C,, II 6t . 
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The difference of optical behaviour of the substance as 
found by Basil ami Nath is probably somehow related to 
its more symmetrical crystal class. A complete iuvestiga 
tion of the crystal as regards its space-group and optical 
and magnetic properties is in progress. 


K. llanerjcv. 
\. C. Chanda. 


The Biochemical Relationship between 
Adrenalin and Vitamin C. 

The possibility of a relationship existing between vita- 
mins on the one hand and hormones on the other has 
often been discussed. The fact that there is a large 
concentration of both adrenalin and aseorbie acid 
in the medulla of the adrenal gland has uaturalU 
attracted attention to the question of a possible bioehemi 
eal relationship between them. We have for some time 
been investigating this problem in three different aspects. 

One symptom of scurvy is the tendency to capillary 
haemorrhage, and vitamin V lias often been stated to fune- 
tion in maintaining the nutrition and tone of the capi- 
llaries. As adrenalin raises arterial blood-piessure it was 
considered of interest to investigate the effect of (a) ascorbic 
acid, (b) adrenalin and (c) adrenalin pin* ascot bic acid 
on the blood-pressure of cats (anaesthetized with urethane 
or amytal). In a few eases onlv, the injection of ascorbic 
acid caused a slight lowering of the blood-pressure while 
the injection of adrenalin ascoibate (picparcd hv mixing 
cqui-molecular proportions of adrenalin and aseorbie aeid) 
produced a slightly greater effect (also in a few eases) than 
the injection of equivalent amount of adrenalin chloride. 
Working with twentv animals, however, uniform results 
were not obtained and it appeared, on the whole, that 
ascorbic aeid does not markedly influence the pressure 
effect of adrenalin. 

Secondly, it appeared interesting to investigate whether 
in scorbutic guineapigs along with the known dcple 
tion of the ascorbic acid of the adrenal gland there is 
also a concomitant diminution of the adrenalin content. 
It was found that, in scurvy, though the ascorbic acid con 
tent was reduced to nearly one-sixth of the original value, the 
adrenalin content of the gland remained remarkably cons- 
tant, (Kight scorbutic and eight control animals were 
used). The adrenal glands were extracted with slightly 
acidified saline at i»0° and the adrenalin was estimated 
physiologically, in view of the fact* that Polin’s reagent, 
used for the chemical estimation of adrenalin, is also re 
duccd by ascorbic acid. 

Thirdly, it was investigated how far ascorbic acid would 
stabilize adrenalin in vitro. The comparative stability of 
adrenalin in presence of graded molecular proportions of 

16 




ascoibic acid and of equiv alcnt proportions of hydrochloric 
acid was, therefore, studied under identical conditions, ll 
was found that, whereas a solution of adrenalin with one 
fourth its molecular equivalent ol ascoibic acid would be 
stable for at least twelve hours, the same molecular pro 
portion of liv drorldoric acid would it* >t preve nt tin* solution 
of adrenalin from turning pink in It) minutes under iden- 
tical conditions of expeiimeut. It is evident, theiefore, 
that comparatively small quantities of ascorbic acid can 
siahili/c adrenalin remaikabh, as lias also been observed 
bv Abdel balden’ and by Heard ami Welch 3 , and .support 
is thus lent to the theory that in rim at least part of the 
function of the ascoibic arid of the adrenal gland lies in 
stabilizing adrenalin. Tile fact that in scorbutic guinea- 
pigs the adrenalin content of gland remains fairly constant 
is probably to be ascribed to tin* peisisteiiee of small quan- 
tities of ascorbic acid which never entirelv disappear* 
from the gland before dentil. 


H. C. ( > 11 li a 

Biochemical Laboratory, B. Chattcrji. 

Bengal Chemical and Hiarmaceutical X. Da*. 

Works I.td. A. K f.hnsb 

Calcutta. 

2L , >..b\ 

1. r.uha. Sciknci-: and Ci iji ui-.. /, HI, PMv 

2. Ahdcrhaldcn, Ferment forsehnny, l' t , A*»r, PHI. 
Heard and Welch, IH'tehem. J., I!t, I'flv 


Function of Traces of Manganese and Copper Compounds 
in Plant and Animal Processes. 

We ate greatly interested in the let let of Prof. N. C. 
Nag (Scii-wk \M» CiM.Ti'RK /, 212. PM\) in which lie has 
stated that natural watcis in sea water contain appreci- 
able amounts of manganese compounds along with iron. 
Recent researches have shown that traces of manganese 
are of great importance in many animal and plant pro- 
cesses. The function of manganese has not yet been satis 
f.ietoiily understood. But the icccnt researches of P.dit 
and 1 dial* (.7. Indian ("hem. Sue. II, 171. <><>!, PHI), show 
that addition of small amounts of manganese to ferrous 
hydroxide acting as inductor markcdlv accelerates the 
induced oxidation of glucose. Thus the oxidation of the 
glucose in presence of ferrous hydroxide alone is 4'.V1% and 
after the addition of 0 00.128 gm of manganous hydroxide 
to ferrous hydroxide, the oxidation of glucose increases to 
1g‘2i)%. Kxactly similar result* are obtained in the induced 
oxidation of glucose in presence of ceious hvdroxido aided 
by manganous hvdroxide. 

Wp have also shown that minute traces of copper also 
stimulate markedly the induced oxidation of glucose and 
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other food materials. Traces of copper have also been 
found to be helpful in many animal and plant processes. 
It will lie worthwhile to seek for the presence of copper 
in mineral and natural waters as veil. It appears that the 
function of traces of manganese, copper etc. is to help 
the oxidation of food materials in plants ami animals, and 
thus help their healthy growth. 

Chemical l.aboraton, V K. Iiliar. 

Allahabad l T ui\crsit\, C. C. Halit. 

Allahabad. 


Synthesis of Diphenyl Derivatives as Intermediates for 
the Synthesis of 2-3 and 4-methyl 9-liydroxy 
Phenanthrenes. 

The present in\ estimation desctibes the Mil thesis of 
diphenyl derivatives which are intermediates in the synthesis 
of phenanthrenes according to the method described b\ 
the author J. India Cheat . San. 7*, 5*> 1 : 1915 

■l-.Methyl evelohexaiKiiie 2-carhox\ lie t*ster is condensed 
with ethyl chloroaeetate when diethyl 4-meth\l evelohexa 
none 2-carboxylatc 2 acetate (Bp. L()S # /S nun ; Semicarba/one 
M. I*. in°C) is obtaineil. Tliis on Indrolvsis yields I methvl 
cyclohexanone 2-aeetic acid (B|i. H»u° - 1 1 »5° / »» nun). After 
esterification (lip. 1 2')°/ 8 nun; Semieaiha/.one M.P. 2|n° 21 1 0 C) 
it is treated with phenyl magnesium bromide when ethyl 
l-hydroxy 4 methyl hexahydro diphenyl 2-acetate (lip. 10, x°- 
1 78°/7mm) is obtained. This oil sulphur dehydrogenation 
and ring closure is expected to yield 2-mcthyl ‘Mivdroxy 
phenaiithreue (1). 


lion and ring closure is expected to yield 1-methyl 9-liydroxy 
phonnntlireno (11). 


In the preparation of diethyl 5-methyl cyclohexanone 
2 carboxvlate 2-acetate by Kbt/. ami Bieber’s method (An. 
.150. 24.1) it is observed that the product of reaction of 
5-nictliyl cyclohexanone 2-carboxylie ester ami ethyl chloro- 
acetate is always contaminated with 2-methyl hexan 1. 5. 0. 
tricarboxylic ester formed by the ring fission. The boiling 
point of the above product recorded by us when the reaction 
is carried nut in benzene in presence of molecular sodium 
is 1f»3 o -l00 o /5mm. Further we notice the following differ- 
ence between Kbt/ and our compound. 


Kbt/ compound 
Bp. 1 < »4°-|9.S P / i2nim 

on hydrolysis with 
methvl alcoholic 


Compound prepared by the author 
Bp. l03°-W) # /5 mm 


on hydrolysis 
with cons MCI. 


KoII 

.'i methyl cyclohexanone 
2_acetic acid (gummy) 

esterified either 
tlirough Ag salt or 
▼ l»v HCb method 

Very poor yield of ethyl 
5 methyl cyclohexanone 
2-acetate (Bp. not defi- 
nite due to poor yield 
Semiearba/.one of this 
ester M. l\ II0°C 


.5-methyl cyclohexanone 2- 
acetie acid (crystalline) M. T. 
<)4°-95 # C 

esterificd by 

I ICJ« method. 

V 

Ciood yield of ethyl 5-metlnl 
cyclohexanone 2-acetate. 

(11]). I27 a /5inm). 
Semiearha/.oiie of the estei 
M. 1*. 174°-75°C 



Similarh 6-uieth\1 cyclohexanone 2-carboxylic ester 
gives diethyl 0-methvl cyclohexanone 2-carboxylate 2-ace- 
tate with ctlnl eliloroacetnte (Bp. 1 58°- l02 o /8mni.). This 
on In til ol) sis yields O-methyl eyelohexauoiie 2- acetic acid 
(Bp. 1o2°- loo°/o nun). The ester (Bp. 12.S o -130°/8iiim.) is 
subjected to the action of plicnvl magnesium bromide when 
ethyl l-hydroxy O-methyl hexahydrodiphenyt 2-acetate (Bp. 
IOO°.-170 # /7inin) is obtained. This on sulphur dehvdrogena- 


vM ethyl cyclohexanone 2-acetate is then allowed to 
react with phenyl magnesiiu bromide when ethyl 1-liydroxy 
5-methyl hexahydrodiphcnyl 2-acetate is obtained (Bp. 105° 
7S°/7mm). It is expected to yield 3-methyl 9-hydro\\ 
phenaiithreue on sulphur dehydrogenation and subsc 
quent ring closure. 

Diethyl 4-5-and O-methyl cyclohexanone 2-carboxvlate 
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2-acetate when submitted to Grignard’s reaction with phe- 
nyl magnesium bromide gives lactone of ethyl 1- hydroxy 
2-acetic 4-methyl hexahydrodiplienyl 2-earboxylatc (M. P. 
1I2°C), lactone of ethyl 1 -hydroxy 2-acetic 5-methvl 
hexahydrodiplienyl 2-carhoxylate (Bp. 2l0°-220 o /7mni) 
and lactone of ethyl 1 -hydroxy 2-acetic 0-methvl hexahydni- 
diphenyl 2-cnrboxylate (Up. 205°-215°C) respectively. 

Further work in this line is in progress. The details of 
the above work will be published in the Journal of the 
Indian Chemical Society . 

My sincere thanks arc due to Professor Dr. P. C. Mittcr 
for much encouragement and advice during the course of 
this work. 

Sir R. 11. Ghosh Laboratories. Niipendta Nath Chatterjec. 
University College of Science, 

20. 10. 35. 


On the Distribution of the Ratio of two Samples drawn 
at random from Two Uncorrelated Populations 
of Pearsonian Type 111. 

Karl Pearson’s original form’ for tile T\pe III distri- 
bution can be written as a gamma function : 

df (a') =•= C. e "*'! </.,• (I) 

where a and N arc the population parameters and 


N\ 

Let two uncorrelatod Type 111 populations he represented 
hv 

(i) df(x)=-. t\. e~" * N '. d.r (’•!) 

(ii) df (y) — C,. e — . ;/ N '. dy (2 2) 

The joint distribution of x and y is given by, 

df (,r,j/)=(C’,C 1 ). f (« , r + a ’- v > . ,v N '. y N ’. dxd<l 

!.<•( <0 


y 

where x and y are two random samples from the two 
populations. 

Por a given value of y, equation (3) may be written in 
die form, 

!, f<AV)=(C,C t ). u N ' . du. y N '+ N '+' ,dy 

Integrating over y from 0 to cc , we get 

N 

<C t C t ). (AVfJV.+l) 1 -Vx A7 XT 

(«,« i - a .) ”'+ N '+ 2 


Substituting the values of C\ and 0,, the equation 
becomes 

df - (A’.+AT.+ I)! N, f I JV.+ I 

’ .vn sr, r " ■ a ' 

„N X 

(it , n+ ii , ) W,+JV,+2 

which is the required distribution of the ratio of two 
samples from two Type III populations. 

It is interesting, to note that, Fisher's /■distribution 1 
and Student's t-distributions*' 4 are merely particular 
cases of the mote general distribution given in (4). Fuller 
details will be published shottly in Sanlihya : The Indian 
Jou rna l o f Statist ies. 

Statistical Laboratory, Subhendu Sekhar Hose. 

Calcutta. 

21. *1.35, 

1. Karl Pearson : Phil. Trans , ISO A. 

2. K. A. Fisher : Proceedings of hit. Math . ('o tigress, 

Toronto, 1**21. 

3. “Student” : Uiotne.tr Hi a , ii : I 25. 

L K. A. Fisher : Matron 5, (Nod), 3 17, 


Meteors A Correction* 

I would draw your attention to the manner in which you 
have added a paragraph concerning a recent meteoric fall 
near Comilln to my report on Additional Stones from the. 
Perpeti Meteoric Shower, published mi page 2X0 of the 
October issue of your valued Journal. 

It must appear to your readers that lam lesponsible for 
that additional paragraph* which contains the remarkable 
statement that the stones of the recent fall near Comilln 
“appear to he composed of iron and lead"; whereas, in point 
of fact, the paragraph has been formed from a report in the 
Statesman of the 2nd September, 1935, and has been 
inserted h\ \ou at the conclusion of mv additional Per- 
peti report. 

You, Sir, are no doubt aware that lead has never been 
found in meteorites ill an amount sufficient for quantitative 
determination. Though traces of it are recorded from tin* 


* We are sorry for the insullicient space allowed after 
Dr. Con Ison's note. The paragraph beginning “following 
lightning and thunder" p. 280 forms a separate piece of 
news. We are glad to publish the above letter from Dr. 
Coulson for having drawn our attention to the error as well 
as for the scientific information it contains. Ed. SC. & Cur.. 
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Collcscipoli stout*, Whitfield 1 was unable to confirm these. 
Native lead has been reported lining cavities in an iron from 
the Tarapaca desert «*f Chile; J. I,. Smith,* however, conclud- 
ed from his own observations that the metal was altogether 
foreign to the stone when it fell. 

Accordingly, in order to dissociate m\ name from that 
remarkable statement concerning lead occurring in the recent 
Comilla (Pat war) fall, I would request you kindlv to publish 
this letter in your November issue. 

The stones recovered from the Pat war (near Naugalkol. 
Tippera district, of which district Comilla is the chief town) 
meteoric fall of the 1st August, P*35. will be described b\ me 
in a paper to be published in the fiecords of the ideological 
Sut vey of India. 

A. b. Coukon. 

1. (V. P. Merrill, Mem. Nat. Arad. Sri., Wash., \\, 
No. L. p. H, (PMO) 

2. Amer. Juitrn. Sri., p. 305, (Isru) 


Common Script— A Correction 

I am sorry I misinterpreted the writer of the article ‘b4 
Common Script" in August 1035 of Science & Cri/i'uKi;, 
whim I stated in mv letter appearing in October issue that 
the writer was of opinion that writing came into use in 
India in 300 R. 0. Tile original sentence in the article runs 
as follows, “Refore the discovery of Indus valley civilization 
the oldest method of writing which was found in the Indian 
continent was Hralimi . . . which means that writing 
might have been in use earlier than Asoka’s edicts. 

Kindly oblige bv inserting the abo\e in the next issue. 

Allahabad. Saligram Hhargava. 

12. !U. 35. 


Ill ( )i*tulH*r issue, mid ( arnegio Institution of Washington 
for (arnogic Institute of Washington in (ho first article. 



SCIENCE e? CULTURE 

A MONTHLY JOURNAL DEVOTED TO NATURAL c? CULTURAL SCIENCES 


Vol. I December 1935 No. 7 


Public Supply of Electricity in India 


In a previous editorial we :i brief review 

of (lie history of ipniont of I lie public -apply 

nl‘ elect ricity with particular reference lo tin* I'nitcd 
Kingdom iind the men-ures of control deviled b\ 
(lie British (lovernment for gem *ral ion of cl« , ct ricity 
:md its supply to the public :it as cheap :i rate a- 
possible. It should not be t h< >u<rlit th.it tin* l nited 
Kingdom is the only civilized count ry which lelt tin* 
necessity of adopting these measures. Almost every 
civilized country in the world has come to regard 
the supply of electricity as a pnhlir ttlili/ti cnmrru 
and has taken steps for full development of it- power 
resources, for adequate control of the production 
"f electrical energy and for ensuring the public of 
a <*h( , ap supply ami protecting them from profit cerium 
and exploitation. The attitude of the (iovernment 
"I tin* l nited States towards this problem is thus 
mmmarized from the Fninfrlnjuivilin lUilamnm , 

I It h edition, llfjh. 

In the l Anted States of America which is one of 
die most progressive countries of the world, electrical 
■ndustry has hail a most amazing growth, and today 
dierc is hardly a town with a population of over 
: (, t)0 where electrical energy is not available to the 
ciblie, /// ///(; [\ s. . 1 ., clrrfriral imfnslrif is 
' '.I'tida/ as a ptiblir njili/ff I ihr trnfrr-xHpphj, {pis, 

■ •nhruyx etc. Public utilities are generally iiioiio- 
I'olistie i. r. a particular concern lias an exclusive 


right to serve a particular area, Thev are al-n 
allowed to make a considerable u-e of public property 
/ . {/. acquiring land, breaking up roads etc, when* 
necessary. In rrtmn >>/ l/tr*r pn'rilnjrs, (hr stu/rs 
n'isnntr fltr nt/lil nf snjia r/.s/itfi am! mjulnfhni the 
rn/rs a ml sfnmhml nf scrricc nf Ihr nli/i/irs. In 
the I ’. S. A. the (inventor of a Mate appoints public 
service commissioners for a certain number of \ear-. 
These commissioners through whom the Mate con- 
trol i- really applied, have to a-ure the public of a 
-ale and adequate -upply of electric energy at a fair 
and reasonable rate, The public service commi- 
ssioners have broad powers over account ing, liiian- 
eing, and over rates and service of the electric power 

supply companies. 

Electrical Energy per capita as a Measure 
of Civilization 

We shall not deviate much from the truth if we 
say that the position nf a country in the scale of 
modern civilization can lx* gauged by tie* amount of 
electrical energy available per head of its population. 
In this respect the hopeless backwardness of India 
will be realized from the table which gives the total 
production and distribution of electricity per head 
in different conn trie* * *1 the world. It has been 
compiled from the Slnlisliml Year I>nnk of tin* 
League of Xations for LKU-ikA. 
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Country 

Population in millions 

Total Klcctricity 

1925 

in million units 

1934 

Consumption per ! 
of population 

1934 

Amkkil'a : 





Canada 

10 8 

10,110 

19,328 

1788 

r. S. A. 

12.V7 

90,300 

120,600 

920 

Mexico 

17-2 

1,262 

1,660 

97 

Ut'KOPK : 





United Kingdom 

467 

11,278 

20,690 

443 

Germany 

65-3 

20,328 

31,000 

490 

Sweden 

6 1 

3,673 

6,650 

1000 

Soviet 

Russia 

1478 

2,925 

20,520 

140 

Kulgaria 

6-1 

32 

137 

23 

Asia . 





Japan 

64 4 

8,172 

20,000 

310 

Java 

60 


231 

4 

Philippines 


65 

115 

> 

India 

352 


2,000 

5 

China 

418 


not known 


Africa 





South Africa 



985 



Tile ubo\ c table does not claim to In- wt v accurate, but 
it gives a fairly dear idea of the rel.itiw positions of tic* 
different eountries in the production and eonsmnption of 
eleetrieitv. Canada shows tin* highest consumption per 
capita, because mi account of tin* existence of a large 
number of excellent hydro electric stations nianv of which 
have been fully developed, electricity lias been lendcted 
extremely cheap and is Used as tilt* prime source of power 
for railways, industries, and all domestic purposes. In 
Kurope, tin.* consumption of electricity per capita ill Norway 
exceeds even that of Canada and for similar reasons. Next 
comes Sweden, before the Great War, Sweden depended 
for her power supply on coal imported from Kurland and 
Gei many and did not pay much attention to her hydru- 
elcrtiic iesmiM.es. lint during the War, when the fiurigu 
cord supply was greatly reduced, the country had to suffer 
a good deal of privations ; she then turned her attention 
to the development of her hydro electric resources. As a 
result of a few years’ effort and by systematic and careful 
planning, Sweden has so much developed her water power 


that she is now practically independent of outside coal in 
all matters. J.ike Sweden, Italy and loanee too, which have 
poor coal depov’s have tremendously developed their hydro- 
eleetrie power resources. 

The most interesting example is however furnished by 
Soviet Russia, where, in course of one decade, the powci 
developed lias increased nearly seven times. It is the 
result of systematic planning bv the Soviet Government, 
who rallied into effect l.cnin’s pet idea that the whole 
country including rural areas should be supplied with clieaj 
eleetrieitv in Russia, that the work is increasing at such a 
tremendous rate. It is now expected that within ashen 1 
time her consumption per capita will reach that oi 
countries like Kngland or Germany whose powers < l1 
development have almost reached the saturation poin! 
Amongst Asiatic countries Japan has highly developed, 
her water-power as she does not possess adequate suppl> 
of coal and oil. 
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Position of India 

The total product inn of electricity in India accor- 
ding to J. AY. M cares lor 1,930 is 1300 million units. 
This figure probably does not include the electrical 
energy supplied by those schemes which have come 
into operation in recent years i. r. the Pvkara. Mundi 
and the Canges Canal hydro-electric scheme. Hut 
oven after making liberal allowances for the electrical 
energy I mm these sources the total output up to 
date for the whole of India cannot at present exceed 
800 million units. The consumption of electricity per 
capita in India is therefore a little over o units at 
the most. This is about 1 JO that of Mexico, a 
country which the public in India considers rather 
backward and 1 5 that of Bulgaria which is a 
very backward Kiirnpcnn country. This shows that 
in the scale of civ ilization India comes (piite as low 
as China, or Abyssinia, as tar as production of 
electricity is concerned. 

Analysis of the Causes of India's Backwardness 

We may now ask ourselves why the total produc- 
tion of electrical energy b so small. The reason may 
be (i) that India h as no adequate power resources ; 
(ii) that the resources e\bt, but for "ome reasons 
have not been developed ; (iii) that the existing law* 
relating to generation and consumption of electrical 
energy arc such as t<> retard growth of t lie industry. 

The lirst alternative can be at once ruled out, as 
according to competent authorities there is plenty 
of power resources in India. Tin* raw material 
for electrical power is either coal, oil. or running 
water. When coal is available at a cheap rate, 
nothing can lx* better; for the initial charges ol set- 
ting up the machinery is small compared to those 
for hydro-electricity. But where coal is not avail- 
able, attempt must be made for harnessing running 
water. Any head of water from .">,000 ft. to 10 ft. 
can be harnessed to yield electricity but the initial 
charges arc very heavy though tin* running charges 
are comparatively low.* 

Now India is a continent, and conditions diller 
widely in the dillerent parts. Pastern India (Bengal 
and Bihar) has got rich coal deposits, while the 


* At Darjeeling, there is the oldest hydro-electric plant 
in India giving a power installation of 1,000 kilowatts. 

Shillong is also served by electricity from running water. 


rivers in the plains run through a flat country. 
Ilcnce electricity is best manufactured in this region 
I mm eoal, and this is the method adopted by the 
Calcutta KIretric Supply Corporation and most 
other concerns in Bihar and Cppcr India. But 
certain amount of water power is available in the 
Himalayan regions, in Assam, and in Cliotauagpur 
hills* which have neither been surveyed nor 
developed. 

Southern and Western India 

Neither Southern nor Western India has much 
coal. But this is compensated by their possession 
of nmgnilieient hydro-elect ric power resources in the 
form of waterfalls and hill rivers whose water can 
be impounded in lakes at a high altitude ; very little 
of this power has been developed. .Mr. Men rex 
calculates that in Southern India (probably excluding 
Bombay Presidency) total available power is 3 
million kilowatts of which barely 1 lakh has been 
ha rnessed. ( )f these, t lie Can very Scheme accounts 
for IS, DIM), and the rest are provided by Pykara 
(*J 1,000) and a few other minor scheme*:. The ( auvery 
Scheme owes it- inception to the farsighted vision 
of the late 1 Iowan Sir Sheshadri Iyer of Mysore who, 
acting on the advice of some American visitors to 
the Sivasnnmdram falls, boldly undertook the task 
of harnessing the power which was running to waste* 
The scheme was completed under t In* supervision of 
engineers lent by the Niagara Ilydm-electrie Power 
Company who, according to contract, were to train 
ii]> Indian ollieers for shouldering the responsibility 
of running the concern. After 30 veals' working, the 
stall* is now entirely Indiani/ed. Southern India lias 
recently developed tin* Pykara scheme (full power 
to be developed 1X.000 kilowatt**) : and a number 
of other livdm-eleetrie schemes are being developed 
in the Travaneore Slate (Pali vasal, total power 
9,000 K. \\\). 

* According to M cares (The law n la tiny to Electrical 
Energy in India, tin* cost of installation per kilowatt 

in Bengal amounts to Rs. nh» ; in Bombay, Rs. 12,37. The 
Bengal plants use coal, Bombay is served by hydro-electric 
power. The Mundi (1'ld River Hydroelectric Scheme — see 
later) has the proud distinction of furnishing the highest 
cost of installation viz Rs. A. SHU per kilowatt installed in the 
whole world. 
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Western India lias practically no coal, but in tin* 
Ghats there an* magnilicicnt Avater power resources 
which have been partially developed through the 
enterprise of Messrs. Tata tV Sons of Bombay under 
three sister organization*. These are: 

t otal powi‘ 1 '- 
installation 

(1) The Andhra Vs»ll.-\ Scheme ... 00,001) 

(2) Tin* Tata I lydro-eleotric Scheme ... 00,000 

(|{) The 'lata Vnwvr CompanA, 109,500 

'These harness in all 2’30 lakh kilowatts, pro- 
ducing about 310 million units in 1 ! KSTJ- 1 ?».’» 1 (dime). 

All these works (excepting Pykara) which were 
planned by States and private businessmen are highly 
siiee<*ssfnl concerns \ ieUlin*r a fair return for the 
capital invested, and sup] ily inii - a real need of the 
count r\. The rates are still high and the companies 
continue to make very large profits and an examina- 
tion of t lie balance sheet shows that the companies 
would make <|iiite good prolii if the directors could 
see some wav of substantially reducin'*: the rates. 

I ’ppor India consistin':' of the Tinted Provinces 
ami the Punjab ha" no coal, 1 1 1 < ti iu‘l ■ oil is being 
Avorked nut "ii a small scale in the Punjab. Sn lar 
the electric supply companies in these provinces 
have been manufacturing electricih from coal, 
imported from Helical and Bihar, and chielly on this 
score, the companies are charging rates which are 
tAvice as high as ( 'aleiitla rales lo|‘ electricity. W < > 
shall see later that the high charges are quite 
unjustified. 

In recent years, a number of schemes have been 
put forward for manufacture of electrical energy 
from hydro-electric power resources in the Punjab 
and T. P. The best known amoiiH these 
schemes is the Till river scheme (known also a** (lie 
M u nd i Scheme) Avorked out by the late Tol. IS. ( '. 
Battye and opened by II. K. the Viceroy in 19.’ S3. 
The second is the Tpper (Janies II. I*]. Scheme 
Avhich has b(‘«*n worked out by Sir W ii liaiu Stampe, 
chief engineer, hydro-electric circle, T. P. We 
shall discuss this scheme in a subsequent issue of 

“SriR.WK and Tri.'irm:”. 


The Uhl River Scheme 

The Till river (in the Muudi State) scheme Avas, 
even before its inception, rather adversely criti- 
cized by many competent authorities including Mr. 
M cares, chief engineer. Hydro-electric Smvcy of 
India, and avus the subject of Iavo debates in the 
Punjab Touncil. But in India somehoAV the wrong 
horse gets the hacking, and (Nil. Battye got the 
support of people in very high position, and Avas able 
to get his scheme sanctioned by the Punjab Govcrn- 
nieiit. It Avas first given out that the scheme Avould 
cost barely over tAVo crores of rupees, but like 
many other schemes over which the public does not 
maintain a close watch, the cost Avent on increasing 
and every year the unfortunate Punjab Government 
aa as asked to vote more crores ; avIicii the cost piled 
up to over Ii crores and there was no sign of electri- 
city coming wit hill easy reach of the people, even 
the apathetic guardians of public linance felt doubt 
till about the scheme and got a committee (under 
the chairmanship of Major Howard of the Pykara 
scheme) appointed. This committee like mam 
other Government committee* said that, a* so much 
money hud already been spent in building ra i 1 aa a > 
lines and a line hill station, the Government might 
spend a few more crores for hydro-electric Avork 
proper and bring the scheme to completion. Su th«- 
tolal expenses came to very nearly 9A crores and 
if rumour is to be believed, the supply on Avhich tin 
scheme was based has proved to be rather iiMiilicicut 
as foreseen by Mr. Men res, and for the major part 
of the year electricity Avould be manufactured 
from coal. 

The above short sketch gives all idea ol the 
present posit ion of manufacture of electrical energ' 
in India. Sir M. VishesliAvarayya, the late Dewan "I 
Mysore under whose regime the Tauvory Schcim 
Avas brought to completion states in his new book. 
Clnnnrd Knmannf far India, that the total 
potential power resources of India are 20 million 
kilowatts of Avhich less than 3 per cent is at proem 
developed (total ti hundred thousand kiloAvalM- 
If this power were developed up to 50 % , the tot i 1 
production of electricity would amount to aboir 
SO, 000 million units and ])er capita consumpli" 
Avould be about ‘230 units. Sir M. VisheslnvarayA ■ 
piiiposes that a comprehensive scheme should b 
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put forward and 50'* of tin* potential power should 
ho developed in the near future. 

Cost of Electricity 

The <|Uc*tion of electric charge* wa* touched in 
our editorial of tin* previous i. — u«* and a t;il >]i> 
showing the comparative charge* per unit of elect ri- 
eal energy for some Knglish town* mid two ludimi 
towns was given. Kroni the table it eouhl he mth 
that tin* rate* at Calcutta wa* about einlit times 
"Tenter than that at London and the rate at Allaha- 
bad, which we can lake as a typical middlesi/.ed Indian 
town, was also about to (i time- the rales charged 
in similar towns in Kughuid. 

The electric supply companies in India enjoy 
several special privileges over the supply companies 
in Lngland. A large number ot supply companies 
were started near or during the war or during 
the immediate post war period when there was a 
boom in (lie indiistn and price* were soaring 
high. The result wa- that the maximum rates 
fixed in the license* granted to the eompunie* 
were fixed too high. Ihit in*pile of the changing 
economic condition* and the improvements in 
tin* generating machineries (lessening the com of 
production) these rales hav** not been revised. 
Secondly, unlike the Knglish supply companies, 
the supply companies in India have rarelx to lace 
any competition from gas *uppl\ companies 
except ill one or two of the largest cities ; and here 
too, electricity has a free field a* far as t lie domes - 
tic supply is conerncd. Thirdly, in India, the general 
rate of salaries of skilled and unskilled workmen 
and the lower cadre of employes in the technical 
departments as well as of the clerks and other emplo- 
yees in the general department.* i* much lower than 
that of men in corresponding positions in Kngland. 

flic electric supply companies are public utilih 
concerns and as such they enjoy monopolistic right*. 
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It is therefore but fair that the companies should 
give the full advantage of all the privileges they 
enjoy to'the general public. Intend of that they run 
their business in a purely profiteering manner ami 
exploit the public a* much as j >t i 1 »K». Stray 
agitations in different cities of India ha\e been made 
from time to time without achieving any substantial 
result. Recently the appointment of a committee to 
empiin* into the charge.* of the Calcutta Klectrie 
Supply Corporation, ha* drawn the attention of the 
public to the affair* of thi* concern. The Indian 
Chamber of Commerce. Calcutta, ha* pointed out 
that tin* Suppls Corporation ha* declared dividend 
a* high a* 1 '.\ c b for the la*t three \ears and has 
also built up a large reserve. The depreeiat ion 
charged i* a)*o too high. Taking these and other 
relevant factor* into consideration, the Indian 
1 ’hamber ol ( ’ommerce come* to the conclusion that 
the Hat rate to the domestic consumer* at ('alcutta 
should not exceed about one anna per unit. 
The Lleetrical Kugineer of the t'aleutia (’or 
potation, in hi* report on thi* i|iie*lion which 
ha* been eudor*ed by the ( ’hief Kugineer, has 
advanced a number of sound argument* a* to 
why a much lower rate should be charged at (’alcutta 
for the domestic *upply than the rate prevalent at 
present. The average price for private supply at 
Sheffield, (Husgow, .Manehe*ter and I Birmingham 
range* between I to |\S d. It should be noted 
that t In* price of coal at the*e place* in Lngland is 
not lower than the basic price of coal assumed by 
I lie ( ‘aleut I a Klectrie Supply ( ’orporat ion tor decid- 
ing their rate*. The ( ’orporat ion of ('alcutta have 
drawn up a scheme of generating and supplying 
electricity lor t heir own con*umpt ion in various de- 
partment.*. According to this *eheme the average 
co*l per unit i* estimated to be about a quarter of 
an anna only. It i* clear, therefore 1 , that there is a 
*trong ca*e lor a large* reduction, specially lor 
domestic suppb . In other town* of India, the ca*e 
for a reduction i* much stronger. 
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Ecology of man in the Sunderbans 

0. C. Chcittcrjec. 


Scientific men try to explain the various 
phenomena of tin* living world in many ways of 
wliieh some are as follows 

(1) Tracing the evolution of higher types of 
living creatures including man from the lowest 
unicellular organism. 

(-) binding out the explanation, why some types 
of living beings are predominant at one period of 
earth’s life, why they are ext met now, why develop- 
ment of some of the organs of defence, ollbncc, 
locomotion and propagation, are explainable in an 
intelligent way by one law which has been designated 
as Sttrrint/ of I hr fittest nr Ktrmjqlc for existent e. 

(.'{) Finding out, why certain types of organisms 
are associated with certain topographical conditions 
of the earth’s surface and association with other 
plants and animal' — the science of ecology. 

(1) Tracing the evolution of modern man with 
his multifarious implements, for locomotion, defence 
or offence, from the primitive man who had none 
or had just adopted the stone implement for grinding 
his corn or cutting the wood the man of the 
stone age. 

(f)) Tricing the various types of cultures of man 
some of which are extinct, some leaving their influ- 
ence on the* present culture. The Egyptian, the 
Phoenician, the Maya, the Aryan, the (ireeeian, the 
Roman or the Seine! ic etc. 

It has been found that the peculiarities of some of 
the cultures owe their origin to the 1 peculiarities 
of place of origin of the culture. The Phoenician 
and the (Ireeeian originated from the sea coast, 
Aryan from oceanless ( ’entral Asia, the Vedic from 

tin 1 Indus, ami so on. 

The differences of pigment which characterize 
three main types of races of the world having 
different cultures, the albino which characterizes tin* 
Europeans, the yellow color which characterizes the 


yellow race, and the dark pigmented skin which 
characterizes men of the Tropics owe their origin to 
tin* action of actinic rays of the sun. These charac- 
ters are however permanent and do not change by 
residence. 

llilgard the great soil expert of America noted 
a type of civilization associated with land having 
limestone predominant in its composition, which 
favours the development of plant world. Reverse 
has also been noted by him, namely favourable 
environmental surroundings, producing abundant 
vegetation to be found in the Tropics which 
he attributed to the activating action of heat 
of the sun on the nitrifying soil organisms. 
This has produced an indolent race' in the 
Tropics, rnfavourable circumstances on the other 
hand causing difficulty in growing food grains due 
to retarded action of nitrifying soil organism and due 
to cold climate, have made men undergo arduous 
labour to obtain food; and this has made* the hardy 
and adventurous European nations of today. 

Resides, even now, the effect of surroundings 
is seen in the men of the hills differing from men o! 
of plains. This effect of environment is even seen 
in the action of the different seasons of the year on 
living world. In some season (autumn in the tempe- 
rate climate and summer in the Tropics) there is 
retardation of functional activity, while in another 
season (spring in the temperate climate and rainy 
season in the Tropics) sudden increase of growth 
takes place — some think due to pH value of 
the land water being at its optimum at this 
season. Effect of this we see in the annual 
rings in the cambium layer of dicotyledon plants 
and in the rays of the fins of the sea fish by 
which their age can be determined. 

This seasonal influence affects all life in land 
and also that on the surface-layer of the sea. Til the 
region of the sea-shore where duo to attraetioii o! 
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the sen by the moon nml the sun, tides nre 
produced, which passing to the eonstnl regions 
submerge the adjoining lands for a certain 
number of hours and leave them high and dry for 
a similar period. The denizens of tin's region of sea- 
shore “which can be defined as the strip of earth’s 
surface between tin? highest land wetted by the sea 
and the lowest low tide mark, are exposed to greatest 
ilnctnation and have tin* most variable* condition of 
life in the completes! contrast with the reasonless, 
dayless, changeless depths” of the ocean. 

Biologists have described tin* various devices 
which tin* animals inhabiting this region of fluctua- 
tion between submerged and dry land, adopt to main- 
tain their life during their 12i hours of submersion 
under wafer if they be land animals, and during 
the lli hours period of dryness, in the ease of 
water animals. The vegetable kingdom has also 
developed similar devices for living in this land 
of constant change; in the mangroves for example, 
the young plant germinates out of the* seed, while 
in tin* fruit stage, before* it separates from tin* parent 
plant, gets provided with a spine*, so that when 
it falls on the* seashore, it can anchor itself in the 
mud ami can develop there before* the coming flood 
tide submerges it. 

Another class of bie>le>gi>ts are engaged in studying 
how the* marine animals adapt themselves in this 
region where sweet wate*r from the* rivers mingle* 
with the se*a water, and also how the* sweet water 
animals adapt <hemselve*s when they e*i»me in contact 
with varying dilutions of se*a wate r. 

The with* be *lt of the* Kunderbans traveTsed, as 
it is, by big arms of the sea from be*low which is 
the seat of ceaseless tides and by the* numerous 
big sweet channels coming freun above*, otters an 
abundant lie*ld for study in this line. This place 
also e> tiers field for study how human being, roaming 
about in the dense forest, with an axe in hand 
“daring to penetrate* this pestilential haunt of 
smugglers and wild beasts” tries to find out a livnig 
by cutting wood, or by gathering honey out oi the 
comb of wild bees, or by catching tish in the wide* 
creeks with occasional chances of himself being 
caught by the tiger prowling about in the jungle 
or the crocodile infesting the creeks, later on 
succeeds in making a thriving village out of the. 
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waste lands. There is a field for study also, 
how the social and religious systems develop out 
of nothing and how the laud tenure system, 
developes out of the right which first accrues to 
the maker of the settlement lAhndl and who is 
therefore called tin* Abnd-hir. How this right passes 
down gradually to his tenants and how gradually the 
neighbouring zamindars spread out their arm-* claim- 
ing proprietory right over his land, while on the 
other hand the (iovcrmueiit spreads out its still 
longer arms to elaim this right, and how tenancy 
system developes out of this wrangling, are things 
of study for those who are engaged in the study of 
human institution connected with land from the 
earliest dawn of history. This they will find here in 
the making. 'Phis is not however the subject of 
this paper. 

The subject of this paper is how these waste lands 
converted into thriving settlements by human labour 
showing evidence of civilization later, are 
going downhill again, and how they are becoming 
waste lands once more. 

As this is oceuring on a whole sale throughout tlm 
area in tin* coastal regions of 2 1 Parganas, Khulna, 
Barkerguiigr, Miduapore and also of Orissa, the 
ecological condition which is producing it is worth 
studying. Before doing so, it is necessary to mention 
that life of human being here is devoid of all the 
amenities of life, not to speak of luxury. They cul- 
tivate (In* laud for rice which is tin* only thing to 
grow here, (in p. e. of the cultivated land is grown 
paddy) ami catch tish from the numerous creeks. A 
few essential requirements such as clothing, umbrella, 
shoes etc. an* got from (’alcutta with the money 
realized from the sale* proceeds of tin* fish and rice. 
The land in which they live, and cultivate rice, 
being low and liable to submersion by salt 
water of the (low tide, ring bunds are made 
around the abad. At tin* mouth of small channels 
around the settlement which intervene between two 
plots of laud, a sluice with automatic doors (which 
close in Hood tide but open during low tide) is 
placed preliminary to every settlement. If acciden- 
tally the ring bunds are breached the crop is des- 
troyed within a few hours and then starvation 
stares the poor cultivators ill the face. If this 
occurs in several of the a bads, due to a common 
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C2iu.se, such sis flow tides of exceptional severity, 
wide spread famine results. Then their only way 
of finding out a living is to resort to a subsidiary 
profession of cutting wood in the Government 
reserved forests. The profit out of the side, after 
flaying Government dues and middle maids profit, 
can anyhow keep their body and soul together. 

ft is to he noted that in most of these places 
where this breach of the bunds occurs, tin* immediate 
cause will he found very often in the boring habit 
of some of tin* animals (crabs etc.) infesting these 
places in millions. But if one takes 21 broader view of 
the whole situation, tin* cause 1 will be found to Ik* the 
growing height of spring tides for reasons to be 
explained later on. At one time a negligible 
embankment of not more than 2 ft. was necessary to 
keep off sa line water while it lias lo be raised now 
fully to a rampart 10 ft. high to protect the* settlement 
from the inroads of the sea. This has to be done 
not only all round the settlement, hut subsidiary 
embankments between one portion of the same 
settlement and {mother, a> also endless lines ol 
bunds, in place of old rejected ones which 
have partially been engulfed by the creeks, have to 
be made, for creating these*, digging of earth out 
of the already low hind has to be done, —so one can 
imagine without going there the conditions of 
the place, a country not of scanty rsiinfall, 
but ' of severe* rainfall, — especially if the creeks 
coming out of the settlement and acting as elrainnge* 
channels get silted up. 

Kvon if the* malaria-carrying variety of umsepiito 
does not got a chance* of sending its offsprings from 
the surrounding malaria-stricken places of Bengal 
and eve*u if malaria suffering mail dews not go 
there, the* extent of waterlogging which happens is 
sufficiently harmful. I11 fae*t, erne of tlu* crew of the 
steamer in which we we*rc travelling, looking on 
the; veritable hell e»f erne e>f these settlements, 
told us that even the cows had to be protected 
by mosquito-curtains from being bitten by the 
mosquitoes whie*h bred in these places. 

Lastly to complete* this picture of abject misery 
e>f human being, if the? above be not enough, it is 
necessary to add (lie* information about the peculiar 
land tenure system which prevails there. The absentee 
landlord realizes Rs. 2/- to Its. 3/- per biglia from the 


tenant, paying to Government -annas -/ 8/ - only, with 
right to got one fourth the side money of the land, if 
the cultivator wants to get out of this hell by selling 
it, or 5 times the rent, — whichever is higher. This 
system worked tolerably well, when the land yielded 
12 mds. of paddy per biglia and its selling price 
was Us. -C- per md. When now the hind due to 
decreasing yielding power, is giving I) md. of paddy 
and the price of paddy is Be 1 - per niiiund 
the rent remaining the same as before, one can 
see by a little mathematical calculation, whether 
this place is the Kl Dorado, which our young 
unemployed educated people, should elect for 
a living, when the type of people, who are 
derelict even among the cultivators, cannot 
gi*t a living and do not know how to part with 
their hmd in the making of which they have shed 
their life blood so to say. The y.amindars and the 
( jovernment sire busy drawing out rules and regula- 
tions and enacting numerous acts in tlu* Legislative 
Council for establishing the revenue system and also 
ascertaining how much the zamindar, and how much 
the (jovernment should get out of the produce of 
land, but there is none to help the cultivator to 
make him increase his yield. Kvcry one would be 
busy to get his own share of milk out of the milch 
cow, but none would take care of the cow, or feed her. 

Now, I proceed to discuss the cause which is 
creating this catastrophe. A* it is very ditlieult to 
visualize the actual condition on account of the vast- 
ness of the urea affected and the complicated prob- 
lem of tides and the huge amount of land formation 
going on due to enormous amount of silt brought 
down by the large number of rivers emptying lien*, 
it is best for one who has not much time to 
spare, to take a trip by the inland steamer service 
from Calcutta to Khulna. 

Starting from Calcutta in the morning one will 
reach the Channel Creek in the afternoon (the main 
channel of tin* lloogldy through which the ocean- 
going steamers go out to the sea). This creek 
intervenes an island called the Sagore Island). Before 
reaching here, he will see in the left as well as in the 
right bank of the lloogldy numerous creeks in which 
large number of country boats are lodged. They 
cannot enter through these now as they used 
to do before. Thus the large inland traffic by boats 
of former days has stopped for ever. One* will 
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find every where extensive embankments, all along 
the edge. The land inside here is not at all low, and 
there is hardly any chance of dangerous Hooding, 
still since people cultivate rice down to the 
edge of the river, these bunds are made to 
prevent their paddy lands being flooded by 
brackish water. The* land enclosed by the* bunds 
are being raised and the small creeks are getting 
silted, due to the Hood tide going in and out into 
the creeks. This tide does not get access into 
the low lands due to the bunds and the silt gets 
deposited in the bods of the creeks. 

From the Channel Creek, one will enter a crock 
called the Doagrn. Lt can plainly be soon there that 
this channel which is a broad one has to be dredged 
periodically by (xovcrnmciit at an enormous expense 
to allow it to be used as a steamer route. According 
to Mr. C. Addanis Williams, C. T. E., the late Chief 
Engineer, Irrigation Department, it is sure to gut 
choked in time inspite of dredging. This will make 
the Inland Steam Navigation Company to seek 
another round about route to go to Khulna. 

One will next reach Namkhana. Here he will 
find on both sides the worst possible result, of prema- 
ture reclamation, lie will see long stretches of chan- 
nels running through the settlement full of water 
which cannot get. out. Even in the lowest tide, 
the land is waterlogged. 

In the evening, he will reach Saptiirniuklii and 
then pass through the Thakurani, Rov Matin, 
liosabha, and the Roy Mongal. As night sets in, 
there is no chance of seeing anything here. On 
reaching the Attarabanki (Sunderban) and Ker ingee 
Klial in the morning he will reach western part 
of Khulna. The whole day he will pass through big 
tidal creeks, the Jaboona, Arpangsia, Malanehi and 
Nipsa. In all these, he will see the water is compara- 
tively free from silt and much of the salt, that the 
b;ith rooms of the cabins which are provided with 
"'•Her from the river by a pump worked by the 
f ngine of the steamer, arc not filled at all. Here 
I 11, will find very little of settlement, only the 
( ! f, nse reserved forests on two sides will be seen. 
1 will observe here high tides going into the interior 

these jungle lands through innumerable meander- 
big creeks. One or two country boats laden with 
b*iest produce will be seen. There being neither 


habitation of man, nor cultivation of rice, nor 
embankments, the tides can spill over the lands 
without any obstruction. Near the corner places, 
(the convex sides of the creek) due to deposit of 
silt, large recent formation of land will bo seen, which 
being over grown by long grass, Hooks of deer will 
be seen grazing. Occasionally a crocodile may be 
seen resting on the land, and plunging headlong 
into the creek on the approach of a steamer. 
Here the navigation is not so hazardous as in the 
creeks, the places being fairly deep. In many 
instances no place for anchorage for tin* steamers 
will be found. 

In the afternoon he will reach Soother Khali. 

I lore on both sides an* settlements ; but as these are 
on already elevated lands, the state of allairs is not 
so bad as in Namkhana. hi the evening, lie will 
reach Passer ami the Rupsah (Kaehai bagha). There 
he will find the water full of silt and not saline, so 
the bath room pump starts working again. He will 
find on both sides large settlements. As the water 
is sweet, very little or no embankment will be seen. 
Evidence of enormous mass of sweet water coming 
from rivers above will lx* found. Enormous mass 
of water-hyacinth (coming from the Rhyrub) will 
also be seen. The settlements have all the appear- 
ance of healthy nourishing villages. Largo number 
of small boats will be seen plying, carrying goods 
to the nearest huts. The people going from place 
to place for individual business use boats and not 
bullock carts, lie will see, later on, a hut where 
buyers and sellers nil come in boats, big or small, 
there being no bullock carts, no motor ears, no horse 
driven carriages am whero.Then in the evening, 
he will reach the huge expanse of the Rupsah and 
then reach Khulna. Night sets in. 

During the night’s journey, the steamer passes 
through the Attve river which runs parallel to the 
Madhumati, to which it was connected by an arti- 
ficial cut some years ago by Mr. llallifax, a former 
Collector of Klmlna. This cut has since increased 
very much in size on account of huge amount of 
water coming from the Madhumati — for the same 
cause the parallel broad river Attn lias boon made 
out of a narrow channel. Then the steamer passes 
through the Madhumati. 

In the morning it readies the Madnripur Khal. 
Though this paper is confined to consideration of 
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rivers and creeks of the Sundarhaiis mid ns this 
region is beyond Siinilerliniis mid even beyond 
Khulna disl riet, yet for reason" Jo he explained Inter, 
we will continue our description of this portion of 
our journey by t he steamer. .\s mmiii ns we started 
passing through this route which is a mute made 
through n natural depression called Mndaripur 
Hheels, we found huge onrush of water coining from 
north. This got Mocked hy the embankment of tin* 
route, and the opening provided for pas-age of water 
was also too insullieient. Wo I Inis found iuiserii»s of 
human life caused by too much supply of fresh water, 
whereas we saw in the first portion of our journey, 
miseries caused by deilieient supply of sweet water. 
It is to be remembered that the source of supply of 
sweet wafer in both the eases is one river, namely 
the Padma which passes from west to east, bounding 
the northern portion of the division, from the origin 
of the Bliagirathi Ilooglily It > that of the (Jorai 
Madlmmati and right up to the Minima. 

Whole sale submersion of villages was -<*<*n from 
the steamer all through the day. On the narrow 
Spaee of the blind of the blieel route, tit if lilt H*t k than .‘1 
or 1 ft. broad, thousands of eattle uere seen standing 
in a row. From this place onwards till we reached 
(iauhati, the place* of our destination, we saw before 
us scenes of indescribable desolation every where. 
.Pouts were plying hurriedly from thriving villages 
carrying away the scanty household furnitures and 
utensils from submerged cottages. Kven children 
were seen helping the parents in loading (lie boats. 
Pig trees fit) to lit) years old were being hurriedly 
cut. Kven parts of dismantled masonry buildings 
were being carried into the interior, the men trying to 
save as much of tin* material as possible from the 
mad onrush of tin* mighty rivers. 

Now, to analyse what we set* in our hurried cross 
country trip through the Siuidarban, from the 
llooghly to the Madhiimat i, let us divide it. for (he 
sake of convenience roughly into three parts. In the 
iir-t part, from Doagra to Feriugoe Klial (whole of 
21 Perga uas and western part of Khtilna\ the settle- 
ments arc in waterlogged condition and the creeks 
are rapidly silting. From this part up to Sibsa 
(Central portion of Khulna, the. second portion of 
our journey) there are very few settlement’s and 
the crocks are broad and deep and are not. silting 
at all and the water is saline. In the third portion, 


from Sibsa to Khulna, the settlements are healthy 
and not being waterlogged are free from malaria. 
Active life of the people as contrasted to listless apa- 
thetic life of the lirs 1 portion w.is apparent even from 
tin* steamer deck. The explanation of this lies in 
the fact that in tin* first portion, owing to supply 
of sweet water from above, tin* settlements 
which have been formed there, have to pul 
up embankments to prevent saline water getting 
into their land. The water of the creeks are saturated 
with silt, and the tales not being able to spill into 
tin* lowlying land, the .-ill is deposited in tin* beds 
of the creeks. The How tides come through 
funnel shaped openings in the sea face, pass 
inwards finding no side space for spreading, and the 
height of the tides increases. Tin* people oil their 
turn increase the height of their embankment. In 
time the beds of creeks being gradually more and 
more elevated, tin* tides suddenly cease to pass into 
these beds. Again if the embankment breaches, the 
land becomes submerged. These cause intense suffer- 
ing to people who cannot make out the reason, the 
cause not being a local one. In tin* second portion, 
in the upper part of the tract, are situated numerous 
mil lira] depressions or bheels, into which the creek * 
spill during the flow tide ; and on account of this spill 
not being encroached upon, the region of the creek- 
is at its best. In the third portion, huge amount of 
sweet water comes from above, and mixing with the 
tides make (heir water sweet. The people in the 
settlement do not put up embankment nor sire the 
drainage channels situated in the interior of settle- 
ments sluiced. The settlements here arc all open to 
live propagation of tide. Ill this way the low lands 
are being tilled up and the creeks do not got choked, 
and there is ample boat, route in the country of which 
the people take full advantage. Beyond the Aladhu- 
mati, the excess supply of sweet waiter is ruining 
the area by disastrous Hooding. 

In some portions specially those tracts situated 
near Calcutta, where due to want of supply of sweet 
water, the condition of luuuaii beings is going from 
bad to w'orse, advent of a new factor lias IluW'cut 
contributed partially to ameliorate their condition 
and so is worth mentioning. The inhabitants «d 
part of this area have* started a system 1 d 
fishery which is peculiar to this count;)- 
Some natural depression in this area of tab s 
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which servos as spill area of the tidal crooks, is 
enclosed sit the lowest portion l>v hunds, l<*:i vintr 
sufficient opening for the tides to go in ;md conn 1 out. 
Across this opening fine meshed netting is put so 
that, wjiter c:in come in :ind out, hut tin* m*.i fish 
which <*;ot entrance into the siren in their eurlie-t 
hirvii stsite, cannot come out. After ;i time, tin* whole 
of the water in the fishery is allowed in drain out 
through the exit during low tide -tin* li>li try inn; (,, 
come out an* caught in si system of traps placed 
near the outlet. The land is allowed to dry later on, 
and again next season the sea water along with it-' 
contents ol fish larva* is allowed to pass in and 
then the netting is placed again. 

As large expanses of the country are being uti- 
lized in this way — and this allows the people to have 
another means of income in addition to tin* cultiva- 
tion of rice- and as this has the advantage that 
the people will have more inducement to 
allow entrance* of saline water into land instead of 
absolutely excluding it a** is done in tin* cultivation 
of rice, there will be le-s lendeney fur the creeks to 
get silled and will serve :is cllicienl drainage channels 
and consequently as navigation channel"* a" well. 
The “bheri” land* arc also being elevated gradually. 

This system is now being carried on by people 
without the guidance of any scientific man. A* 
some of the ti-h caught in tin* trap* an* prized 
very much by Talent ta people [H/trlhr, lUnnfun 
and licfr), the owners of fisheries being abso- 
lutely ignorant of their life history, wholesale 
destruction of adult along with the fries of valuable 
edible fish takes place. The condition under 
which these fisheries can serve a* breeding 
grounds of mosquito larva*, which later mi 
when they take wings can add to the miseries ol 
the people by causing malaria, is to be studied, which 
happily do not exist in most of these places. Besides, 
though this fishery system helps in providing spill 
for the creeks which rice cultivation does not, yet 
in certain circumstances, if the impounded water be 
kept too long and the tides be not allowed to get in 
and out, these* will act in the same way as the rice 
fields by not allowing this impounded water to carry 
l »u the function of scouring the creeks, as has been 
pointed out by Mr. A. N. Bancrjcc, B.F. ol Calcutta 
Corporation who has been quoted by Col. Ik B. S. 


Sewell, 1. M. S., ( ’.iter Director. Z lolngieal Survey of 
India, who apparently agrees with tlii* view. S > if 
a biologist succeeds in finding out the life history of 
the edible fish and their food and supports the 
idea that impounding water for a long period does 
harm to this industry, the owners of tin* fisheries 
can be easily induced to adopt the .system of allowing 
free flow to the tides. 

In Fnglaiid, France, Japan, Cnited States and 
Canada, (he biologist*, are doing immense amount of 
good for the development of the country by impart- 
ing the laboratory knowledge to those engaged in 
estuary or >en lidiery. I! wood .studying a few 
eyclops, daphne, medusae, sia*auemones and finding 
out bow they develop in sea water diluted with sweet 
water, and ascertaining their various species 
the biologi>fs of this country have not done 
anything to help this industry, no team work being 
carried on. Life history of a single edible lUli of 
this country has not been worked out as yet, not (<> 
speak of the system of artificial fecundation which 
is carried out extensively in other countries, to 
increase fish supply in the estuaries, which is almost 
unknown to biologists of this count n. One or 
two attempts made in this direction have ended 
in miserable failure. 

If this knowledge 1 m* bad, coupled with adoption 
ol the latest method ol refrigeration ol fish by brine 
water cooled by liquid air and with better and 
quick transport (motor boats), there is a chance ol 
diverting tin* peoples, energy from uneconomical 
cultivation of rice in low lands, which leads them to 
resort to system of sluices ruinous to the country. 

Sometimes at the end ol the last century an 
Knglidunnn belonging to the Indian Medical Service*, 
stationed in Madras, started research work on hi*; own 
initiative to find out how malaria spreads from man 
to man. The hours In* spent on this research work 
were stolen from his hours of duty and so there was 
a chance of losing his job. There was no grant Irom 
lieseareh Fund in those days to help him. This 
resulted in the discovery of the Boss's malaria-mos- 
quito cycle. This not only solved tlx* malaria 
problem of many countries but led to finding 
of a new line of biological science. Based 
on this discovery, two different lines ol work arc 
being carried out to solve tin* malaria problem — 
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one, which is flic more recent and on which many 
workers arc engaged, is finding drugs synthetically 
which will have special action on the malaria para- 
site in human blood. Other workers are engaged in 
finding how to prevent the growth of the carrier 
which alone can solve tin* problem of malaria and has 
done so in many eases. As it breeds in water, there 
is a great field for the biologists not only to find the 
biological condition which will prevent their 
breeding in water but also to find out how to 
apply it to a vast concourse of human beings, living 
on the border line of starvation and on tlx* border 
line of sweet and salt water who, not having 
tlu» necessary knowledge or resource, carry on, living 
as they do senii-amphiluouslife, a type of agricul- 
ture favourable to the growth of mosquito and 
hence of malaria. 

1 conclude my paper by two quotations from a 
report by a Settlement OHieer, which show that the 
danger is real and not, fanciful. 

" Problems nf Khulna rirrr. The problem of 
the rivers of Khulna is therefore two fold; firstly, 
how to keep the rivers alive and secondly, how to 
keep the salt water or flood water out of the land, 
in other words the conservation of the river and the 
conservation of the fertility of the soil. 

The first problem is pre-eminently in the sphere* 
of the irrigation authorities; but they have little 
concern with the second. The Revenue Ollieer 
is obliged to envisage both. The paramount 


object is admittedly to keep the rivers alive, 
for a moribund river is useless for navigation 
or for drainage, and breeds the fatal anophelinc. 
The question seems to resolve itself into tins adoption 
of one of the two alternatives, the extension of the 
spill area of the rivers, in order to free them from 
choking silt or reconnecting the dead rivers with a 
head water supply. Extension of tidal travel 
inwards is efficacious from the point of view of 
navigation, for the action of the tides ensures an 
adequate channel, but extension of tidal range 
involves the extent ion of salt water to the detriment 
of agricultural prosperity.” 

Dr. Bentley says in his treatise on Malaria and 
AyrirallmT in Ucnijal, “Briefly, it is the want of 
facilities for the egress and ingress of rain and flood 
water which is responsible both for a great decline 
of agriculture and the deterioration of public health 
which has accompanied it.” 

Ka wens says further : “Whether in time the 
genius of the Engineer will devise means for refhish- 
ing dead channels or tin* scientist will defeat the 
mosquito and other carriers of tropical diseases i> 
a question we cannot answer now, but in the answer 
to this question lies tin* entire future health and 
prosperity of this district.”* 

•Read before the joint meeting of the Botany and 
Zoology Sections of Indian Science Congress, held at 
Calcutta in January, !‘M5. 



Drug Adulteration and Spurious 
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Introduction 

That the market in India was being 
Hooded by unscrupulous traders with drills 
and chemicals of delcctive strength and impure 
quality and that potent remedies, such as sera and 
vaccines were being freely sold to the public without 
their quality being tested, were pointed out in the 
Council of State as early as 11)27 by the Uon’ble 
Sir llaroon »l attar. lie eharaeteri/.ed the practice 
as a great menace to the public health and called for 
the prompt institution of ellicient safeguards to 
ensure t lie* quality and authenticity of medicinal 
preparations ottered for sale to the public. The 
discussion that followed showed an appalling state 
of a (fairs and the Council recommended to the 
(lovernment, of India to urge all Provincial fiovern- 
ments to take such steps as may be necessary to 
control this state of allairs. In the Legislative 
Assembly Col. Sir Henry (Sidney stressed the fact 
that India was par excellence the dumping ground 
for every variety of quack medicines and adultera- 
ted drugs manufactured in all parts of the world 
and that her markets were glutted with useless and 
deleterious drugs sold by unqualified chemists, who 
were themselves a public danger. He pleaded strong- 
ly for the immediate introduction of ettective legis- 
lation to eradicate the existing evil. The commer- 
cial community were also alive to the fact that- a 
large number of chemists and druggists stocked 
drugs of inferior quality for sale and that this had 
adversely affected the pharmaceutical industry in 
the country. Public opinion expressed itself in no 
uncertain terms and medical and scientific journals 
took up the question. The Indian Medical Utr.clle 
described India as a “laud of quacks, quack traders, 
and quack medicines”. The leading newspapers 
like the Statesman vigorously championed the need 


for legislative interference to protect the masses 
from the perils of ’the situation. In response to this 
volume of opinion, tin* (lovernment of India appoin- 
ted a small ml hoc committee to explore and define 
tin* scope of the problem with reference to actualities 
and to make recommendations. Of this committee I 
was appointed the Chairman and I therefore had the 
opportunity of eoming intimately in contact with the 
problem as it existed all over India, and received a 
large mass of varied and voluminous evidence, both 
written and oral. It heard a wide* range of opinion 
on both the medical and the commercial sides of the 
problem. All aspects or the question were carefully 
and systematically considered. The committee 
found that the situation as described in the Council 
of State and (Ik* Legislative Assembly was not in the 
least bit exaggerated ; in fact it was even worse and 
the committee called for stringent measures to cope 
with it. It is nearly four years since the Committee 
completed its labours and made its icporl. On account 
ol financial stringency it has not been possible for any 
action to be taken and the position has not improved. 
It would in fact appear from various reports that 
have been published in the press from time to time 
in different provinces that things have gone from 
bad to worse. In Ilombay spurious drugs with 
counterfeit labels having the names of well known 
firms have been seized recently (February lPdo), and 
the Committee of the Bombay ( 'hemists and Drug- 
gists Association has passed and forwarded to the 
(lovernment a resolution of apprehension and great 
alarm of the overinercasing menace of adulteration 
of drugs prevalent in tin* country and of the frauds 
committed on the general public by unscrupulous 
dealers and fakers, to the detriment of the health of 
the public. A similar resolution reached the (lovern- 
ment of India from an important body in the United 
Provinces last August and there is no doubt that 
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situation ;/ll over the country is (lif* same. I <*;i n 
say from personal knowledge of ( aleuita, which is 
one of the biggest drug trading and manufacturing 
centre in India, tlmt tin* state of a Hail's is chaotic in 
the ext rciiic and manufacturers of standard products 
arc sullering heavy losses. I will now tell yon bricl- 
ly how dill erent cla^e.- of drills are alleeted. 

The Quality of Drugs and Chemicals on the 
Market in India 

Firstly, I will explain 1 he extent to which the 
drills and chemicals nf the Ihitidi Pharmacopoeia 
which are of impure quality or of defective ->lrcngth 
arc imported, inaiinfachired i»r -old in India. I his 
is tin* central problem as this group < > I drugs is the 
largest in n>e. There i< inifortunatcly no room lor 
donht that in regard to adulteration, detcriorat ion 
or tampering with the quality mid strength ol drills, 
very little distinction could he made between 
imported and locally manufactured medicinal pre- 
parations. It i> well known that linns abroad 

maim fact lire drills »pirially for the Indian market 
and in the absence of control on the quality ol drill’s 
manufactured lor export, these countries are able 
to undersell the local manufacturer ol drill's. I Ik* 
dumping of inferior quality of drills has its repercus- 
sion on the quality of drills manufactured in India 
in which the quality is deteriorat’d to keep pace 
with the competitive rates of the dumped •rood-*. A 
class of mauufael urcr has thus arisen who make and 
sell inferior and sometimes absolutely inactive pro- 
duets. 1 1 a \ ill”’ n gard to the seriousness and lar-reaeh- 
i i in’ character ol the problems, the Drills Knqiiiry 
Committee collected a large number of samples at 
random from dillerent provinces and I subjected 
them to a careful analysis in my own laboratory. 
It was definitely proved that not only was adultera- 
tion common, but many linns >d| packages which 
are considerably mider-strengl li and under-weight. 
A perusal of the report of the Committee will show 
what a large number ol preparations aie involved. 
The medieinal preparat ions were found considerably 
below strength and instances were met where quinine 
was entir(*ly omitted from quinine tablets. 

This state of a Hairs : s in no way altered since 
and there is no doubt whatever that tin* drugs on 
the Indian market at the present time are not above 
reproach and many of (hem are id impure quality 


and defective strength. I can say from personal 
knowledge that the traHie in such drugs at the 
present time is extensive and indiscriminate and the 
statements which have recently appeared in the 
pres-* are in no way undeserved and exaggerated. 

Tin * second large groups ol drugs are those ’which 
are not ollieially recognized by the licit ish Pharma- 
copoeia but are known and approved medicines and 
are largely used. The extent to which such drugs 
of impure quality and insufficient strength are 
indiscriminately manufactured, sold or imported 
i- the same as that of the Pharmaeopoeial drugs. 
The groups of biological products include sera, 
vaccines, preparations from animal glands, hormones, 
etc. ; besides these, th'Te are complicated ol’gano- 
metallie compounds containing arsenic, antimony, 
etc. Those imported into the country are frequently 
made by reliable linns of manufacturers having an 
established reputation. The climatic conditions 
and defective storage, however, may produce rapid 
deterioration in their potency and it is well known 
that many of tin* retail sellers have not proper 
arrangements lor sjurage ol these products. Some 
of the importers do not hesitate to descend to the 
vile practice of getting hold of time-expired biolo- 
gical products from tin* Furopean markets and 
importing them into India and selling them to the 
dealers at a very cheap rale. 

regards those manufactured in this country, 
very few of the firms in India have the personnel 
and equipment to produce these products and there- 
fore many of the preparations are not up to the stan- 
dard. f ’nfortun./ely, complicated compounds ol arse- 
nic and antimony can be manufactured in India by 
anvonc who may choose to do so and these potent 
compounds are being actually put on tbe market 
without their toxicity or strength being properly test- 
ed. Their standardi/a; ion is at present left cut irely In 
private enterprise and to manufactures ami each 
maker is free fn adopt bis own conception of ade- 
quate standardization ; there is no cheek whatever 
by the Slate. In other countries the toxicity nf 
each batch of such complicated and potent prepara- 
tions has to be carefully tested before they are 
allowed to be sold to the public. Xo licence is 
granted to any firm until tin* licensing authority is 
satisfied that the personnel and equipment of the 
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firm is qualitatively and quantitatively efficient for 
the purposes tor which licence i> sought. In addi- 
tion In this licensing system, simples of finished 
products are tested by tin* laboratories under Slate 
control. While in other countries carchii watch is 
kept over these potent compound* the Indian public 
is entirely nnproleeted. 'The position indeed is 
discreditable to the country and is a source of great 
danger to the public. I have recently tested sonn* 
of these compounds whose toxicity is high and yet 
they are being sold to the public, one shudders to 
think with what consequence*. 

1 he third group ol drug's we are eom*erned with 
are the patent and proprietary medicines. The 
Indian market is inundated with proprietary and 
secret medicine* both imported and ol Indian origin, 
and their sale is increasing by leap* and bound*. 
I he public in India consume them voraciou*!y on 
account ol the iuLi'enious propaganda, clever and 
:* II 1 1 rii ii 4 ‘ advert isemeni ol their supposed virtue*. 
The credulity and uiillibi lit \ ol the ma**es, e*peeially 
when ‘certain cure*’ are as*ured in utterly hopele** 
‘•use.*, can well be imuLdned. l > eru*al of advert Ye- 
menis o| ‘cures 1 produce* a great elVeet on tin 
patient* who have tried treatment b\ medical men 
without success. I he promise ol cure, the force of 
argument advaneeil to guarantee it and the cert ilieale* 
ol persons said to have been cured (who olten do 
not exist at all) illicit are all set mil in the adver- 
tisements make a deep impres*ion. There i* no 
doubt that while then* are uselul preparation* anion^ 1 
these there are also po*itivel\ injurious and fraudu- 
lent combinations, and, on account of the lack of any 
State control in this country, their number is quite 
Inroe. 


The results of drug adulteration 

The subsl it ut ion ol genuine medicinal products 
by rubbish has now reached a very serious stage and 
its results can be easily imagined. In the ease of 
pharmacopoeia! drugs the patient to whom (he*e 
drugs are prescribed will not naturally benefit by 
them. In diseases such as pm»unionia, diptheria, etc., 
it inav make all the dilferciicc to the life of the 
patient whether he is getting a drug of proper 
strength or an adulterated or useless preparation. 


:;si 

In ease ol complicated organo-mctallic compound* 
if they are not properly prepared and |e*ted in 
a stale of ah*i dut c purity, their u*<* will be positively 
dangerous and latalitic* max occur. In the ease of 
biological product*, incalculable barm mav follow 
tin* u *e o| product* which are improperlx prepared 
«»r stored. The injection of faked in*iilin on the 
market in ease* ol diabetic coma may lead to the 
death of the patient. The medical I{c*earch Council 
in Knglaiid have described the ah*enee nf control 
over tl»o*o products to 1 m* "a source of grave danger 
to the country." A* regards I lie mi*ery, breakdown 
in health and mortality that might follow tin* u*e of 
some of the patent and proprietary and secret medi- 
cine*. camiol pn**ihl\ lie overestimated. Much harm 
may re*ult Ironi the n*c ol such mediciiic* in nega- 
tive as well as pn ve wax*. A patent medicine 
might be injurious and cause direct harm as some of 
be constituent* may be positively dangcroii* in 
absence ol control. Some medicine* might have the 
ellect ot masking early symptom* of serimi* and 
grave disease* and assuaging them lor a short period, 
resulting in tin* delay ol scientific diagno*i* and treat- 
ment. Much valuable time may thu* be waited and 
ligation delayed until it i* too late to do a 
thing. It i* lor I hi* reason that rigid control is 
exercised in many countries over extravagant claims 
made in advertisement*, and t I k* law prohibit* state- 
ment.* which are untrue, deeeptixe, or misleading. 


Hie remedy 

How can the present unsatisfactory position be 
remedied. I he Drugs knquiry Committee has gone 
very carefully into the whole question mid worked 
out a scheme bx which control can be exercised on 
t lie medicinal preparation*. I hi* seiieme ha* been 
generally accepted as being sound and Hl’eetive. 

I he e.**ential part* ol the scheme m’e firstly legisla- 
tion, and secondly, maehim ry to collect and te*t drugs. 

So f ar as the existing legislation is concerned 
then* is no enactment in the Indian legislature which 
aims directly at the prevention of adulteration or 
which ensures conformity to proper standards of 
purity and strength, Certain sections in the Indian 
Penal ('ode, the Indian Merchandise Marks Act 
(1$$!)) and the Sea Custom contain some provisions 
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bc^irin * 4 : mi it, but in actual practice they an* difficult 
ol application. The result is that men* adulteration 
of drugs is not by itself prohibited in British India 
by enactment. Nor is the sale of a drug of insuffi- 
eieut strength or impropi*r standard punishable 
except on the basis of “misrepresentat ion” and ‘fraud’. 
These expressions are vague and are of inconclusive 
import. The baneful results of ndultcrat inn or 
defective strength of drugs may be slow and gra- 
dual in making themselves evident. The non-exis- 
tence of fixed standards or methods of analysis, tin* 
absence of any precise definition of adulteration, the 
want of skilled experts and of well-equipped 
laboratories, the difficulty of proof and the fact 
that intention or knowledge is the essence of these 
offences, as well as cheating, complicate the situation 
and render the provisions ineffective in actual prac- 
tice. The Calcutta Municipal Act of I!L\'> and 
Bengal Municipal Act of 1P3‘J deal with food and 
drugs in a fairly comprehensive manner ; the former 
defines the expressions “adulterated” and “misbran- 
ded” in relation to foods and drugs, but unfortunately, 
there is no machinery to work these. Most of tlu* 
other provinces have* some sort of lagislation. For 
proper control of drugs, however, there should be 
central legislation for the country as a whole, because 
that is the only way in which effectiveness and uni- 
formity of control throughout- India can be brought 
about. This part of the scheme does not need any 
monetary expense and could be proceeded with at 
once. 

The machinery to test medicinal preparations 
consists of a well-equipped central laboratory with 
competent staff of experts in various branches as 
well as Provincial laboratories working under the 
guidance of the central laboratory. Tlu* provision for 
control includes the appointment of inspectors, who 
will be appointed by local governments to pick up 
specimens and send them to the provincial labora- 
tories for testing, ft will thus be seen that in any 
scheme of control the Central Government- as well 
as the Provincial Governments must take part. 
This portion of the scheme is bound to cost money 
in tlu* beginning though later on a good deal of 
revenue will be obtained. On account of financial 
stringency funds have not been forthcoming, with 
the result that we are now in the same position as 
regards the control of drugs as we ever were. 


In all fairness to the Cent ml and Provincial 
Governments it may be said that the. problem in 
India is not so simple as it looks. The profession 
of pharmacy is still unorganized in India and the 
ipiestion of the purity of drugs and the profession 
of pharmacy are interdependent. The important 
part which flu* pharmacists play in relation to drugs 
needs no special emphasis. They arc the custodians 
of drugs. They prepare, compound, and sell them, 
and on their efficiency depends tin* purity of the 
drugs dealt with by them. To ensure efficiency in 
discharge of duties and to guarantee that the. drugs 
and medicines compounded, prepared, dispensed, or 
sold, are of proper strength and quality, it is essential 
that the pharmacists should be properly trained and 
under control. An untrained person cannot appre- 
ciate tin* value of scrupulous accuracy and the 
importance of purity and strength of medicinal 
preparation. In most parts of India at present any- 
body eau compound and sell medicines. My Commit- 
tee worked out a scheme for organization of those 
who practice if as a part of drug control. This is 
the only thing which will make them realize their 
responsibility, and thus help towards the disappear- 
ance of adulterated and spurious drugs. 

Another problem which complicates matters in 
this country is the practice of the Indian systems of 
medicine and tin* drugs used by them. A very large 
proportion of the population, particularly in the 
villages and small towns, resorts to tlu* indigenous 
systems of treatment and there is no doubt that many 
of tlu* crude drugs as well as the compounded 
medicines ollerc,! for sale to the public, arc* adul- 
terated and of poor quality. Many of the practi- 
tioners in these systems use potent and toxic subs- 
tances over which control is absolutely essential. 
It has been urged that if any legislation is under- 
taken for insuring tlu* purity of drugs it should not 
l)i* confined to drugs used by a small section of the 
population, namely those resorting to the western 
system of treatment only ; and one may be disposed 
to argue that legislation which aims at disposing 
the drugs used by western system only will be. trun- 
cated and will lack in completeness or perfection. In 
tlu* absence of standards, however, these drugs can- 
not be treated on the same lines as drugs and 
chemicals recognized by the British Pharmacopoeia 
and other western preparations. The only possible 
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way is to keep the drills and preparations of the 
indigenous systems separate at present. Vet another 
difficulty is the existence of foreign territories and 
States in close* proximity to the Provinces. 

Such is the problem of adulteration of drugs and 
its control with which we art* laced in this country. 
Tin* problem is undoubtedly a ditlieull one, but a 
remedy must be found to rcctitiy the present state 
of allairs. Although public health is essentially a 
provincial subject, food and drugs have not attrac- 
ted tilt* attention of local legislators to the extent 
they deserve. Drugs have fared wor-e than foods 
in this respect. I have already emphasized that no 
system of control in which the Provincial (lovern- 
ments do not take their due share along with the 


:w:t 

Central (lovcrnnient will be workable. l>oth must 
do their bit. An editorial in the Sfnfrsn/nn recently 
under the title of “Keeping a nation lit” reviewed 
tin* report of the British Ministry of Health of 
which the control of drugs formed a very important 
part. It pointed out that expenditure on public 
health is a long-term investment and that purity ol 
food and drugs i*, the fust line of attack in the un- 
ceasing war against disease and epidemics. Those 
who have the control of the purse in this country 
should follow the lead given by Britain who has 
invested large sums of money on public health 
matters and is already receiving the dividend on the 
long-term investment. The Indian statesmen will, 
we hope, view this problem with the same breadth of 
vision as the statesmen in other civilized countries. 


INDIAN SCIENCE CONGRESS 

INDORE SESSION 


The following discussions, which will be held 
during the meeting of the Indian Science Congress 
at Indore in .January next, are announced in advance 
in order to enable those who may wish to lake part 
to have an opportunity of preparing their remarks. 

The following joint discussions have been 
arranged : 

(a) Atjricullnre and Medical Sections, 

‘ The Making of Humus and its Appliea 
tioif ; 

(b) Chemistry and Physics Sections, 

‘The Structure of Molecules’; 

(e) Medical and Physiology Sections, 

‘The Problem of Nutrition in India’; 

(d) Pot any and Zooloyy Sections, 

‘The Teaching of Biology in Secondary 
Schools’. 


The following discussions, confined to single see 
lions, have also been arranged : 

(a) Chemistry Section, 

(i) 'The Scope of Preparation of Fine 
Chemicals in India'; 

( ii ) ’'file l tilization of Molasses’; 

(b) (leohujy and (leoyraph y Section, 

‘The Classification of the Archaean Rocks 
of India’: 

(e) Pot any Section, 

(i) ‘The Myxophycease’. 

(ii) ‘Saltation in Artificial Cultures of 
Fungi’. 

(iii) ‘The Standardization of the Vernacu- 
lar Names of Indian Plants’. 

(iv) ‘Chromosome Morphology and poly- 
ploidy’. 

(v) ’The Importance of Anatomy and 
Taxonomy’. 
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University Life in Hncient India 

P. K. I\chciryci 

Professor uf Sanskrit, Mlnhulnul / ftirrrsity. 


There are historical evidence*. t li:it universi- 
ties in the modem seiwe ot the term existed nt 1 : i x i 1 : i 
in till* North-WeM (SUO \\. (V.lto A. I).), Ynhibhi ill 
I\nthi:i wnd-( iujernf ( .“»< M) -7 <».*» A. D.), Xalanda (l^d- 
1 1!M) A. I >.). Yikr:im:is'il:i, and < )d:iiit;i|nm in I»ihar, 
J:ig:idd;il:i. Snmapnri, and \’ ikrnmupuri in Bcng:d. 
There were a!>o big colleges at 1 >odli-( Iny:i, Saruath, 
Sanehi, S'r:iv:i"ti. Kaii^'amhi, Matlmra, I »ha rlmt, 
Xasik, Amaravali, Xngarjmiikoiidi. •l;ig:iyy:ipct:i, 
Kamddpiira, K:iverip:il l:in:i. and Madura. Dr. I>. M. 
I»ama + ha^ a Do .shown (hat there were some S|,000 
smaller >eeondar\ and primary .schools at the time ot 
Ivins' Asoka. Iiashdall has delined 'imixersity* to 
imply a eolleetion of teachers ami students without 
any reference to a permanent place of residence.*!’ 
Snell a collection needed no doiihl a place to assem- 
ble hut there is ii distinct difference between a school 
building and an assembly hall. Xew man expanded 
the scope of (he term by adding that ‘university must 
inelmh 1 the idea of providin'; instruction to every 
kind of students.^ 

The term, I'i^raritlt/alaya^ by which Indian uni- 
versities are designated is more significant. It means 
a permanent place (nhujn) of learning; irithju) of uni- 
versal character (/’/.s'/v/). Not merely this etymolo- 
gical sense, but the actual historical facts such as 
the corporate life of students and teachers in the 
same institution fora fixed period, the varii d courses 
of studies and examinations, and the interchange 
of students and teachers in India and abroad, show 
the universal character of Indian universities. 
Further I hew 1 institutions were maintained not only 

* Ini reduction to Sridhara Kama's Banddhapitha . 

t Universities of Europe in the Middle ayes. l.H 
(quoted by Vr. Sankalia in bis University of 
Nat an da.) 

| r l he Idea of University (I\ 20) which also quotes 
from Walden : Universities of Ancient Greece . 


by the governments from public revenue but. also 
from voluntary contributions by the general public 
as also from the countries abroad.* 

It is true that all educational institutions wore 
monastic in origin. Schools, Vidyalayas nnd XT:ic |- 
tabas were originally attached to the cliurcli, tin* 
AMirama < *r the temple, and the mosque. The school 
m.-Mer was also the village priest. Pandit or Maulavi. 
The ideal of education was then cultural as opposed 
to the modern mercenary one. That culture was 
attempted to be achieved through the study of a 
group of ordinary subjects at the initial and interme- 
diate stages. Kven at the university stage the specia- 
lization was limited, and real specialization and re- 
search work started at what may be railed the post- 
graduate stage. Despite tin* monastic character o! 
ancient education, the real spiritual study was how- 
ever reserved fora specially qualified lew who were 
endowed with the proper inclination and aptitude 

So far as Hindu India was concerned the child 
was left entirely free to grow till the age of live. 
Thence till ten he was brought under environment" 
which leave impressions on the mind of a growing 
child. Between ten and fifteen, real control and in- 
fluences were exerted for laying the foundation n! 


* For example, a recent 1\ discovered copper-plate in* 
eriplioa of King Dcv.ipala (Si I 850 A. D ? ) states that a 
donation was received for the Nalanda Maha\ihara from 
King Halnpntradeva, the Sailendra Ktnperor of Srivij:i\a 
(modern Sumatra and Java), with a request that the iuroim 
of certain villages should be set apart for the maiiiteiiatux 
of students at Nalanda rniversity from the Sailendt i 
Umpire. The exact rendering of the inscription int" 
Huglish is that “Devapala (c. A. D. 8I4-K50) at the roquet 
of Maharaja Halnpntradeva of the Sailendra dynasty, tl 1 -- 
King of Suvarnadvipa (Sumatra), made a grant of live 
villages for the liiaiuleiiance of a monastery constructed at 
Nalanda by that King and for meeting the expenses of tl’** 
monks living there”. 
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character bui Ulin«jc. From sixteen onwards, lie was 
treated more like a friend and up to twenty-three lie 
was allowed the freedom to think for himself under 
proper discipline. After this age, that is, from 
twenty-four onwards, he was again left to himself to 
grow ns he had been till the sixth year of his life. 
The educational activities and the training of the 
body, mind, and character wen* thus eontined to 
the period of some eighteen years between >i\ and 
twenty-four. 

Tims th< * schooling slarted at tin- a ire of six with 
what is technically called Sidclha composition. The 
alphabet was learnt in six months, and a year and a 
half was spent on word-book. At eight, he started 
elementary grammar and finished by ten the second 
and third primers. At ten he took up the ‘Three 
Kliilns” which may correspond to the three It’s, 
comprising Lcldat (writ in«rb danana ( Arithmetic) and 
linpn (forms, (Jeometry and applied Arithmetic, 
calculation with coins, of interest, wane-., and elemen- 
tary mensuration). At thirteen, accordin'; to the 
Thinese traveller, ITsing, who visited India and rc- 
sided for some years as a student at Nalanda, tin* 
young scholars commenced the “laws of the l niverse 
and regulations of nod-, and iue*n'\ 'Phis would imply 
elementary sciences, cosmogony, description of the 
earth, cosmic ages. exploit- of ends. saints, and heroes, 
incarnations of Vishnu and gciicologics of King-. 
At fifte en, lie* is Mated “to begin composition in ver-e 
and prose** of his own and during sixteen and 
twenty, he* learnt "logic, metaphysics, Vedas, S'iks/ta 
(pronunciation), tint pa (ritualist ic practice), XirnUa 
(lexicon), (it/nnnla (metres), dy<di<hn (astronomy), 
V yahminn (analysis or higher grammar). At twe*nty, 
he studii'd further om* of the new Vielyas — the Trnyi 
(Triple* Veda), Anrikshiki (Logic, Metaphysics e*tc.), 
Dnndnnifi (science e>f govcrmmmt or political scienee ). 
Vartla (practical arts such a- agriculture, commiTe'i*, 
medicine, ete*.), At u/a rid/fif (knowledge of individual 
and universal soul), Dhnnna (Law), /*///v///n(IIiMory), 
and some of tin* sixty-four Ivifns (Arts). Tin* arts 
include sue*h subjects as vocal music inc-lueling every- 
thing from composition to singing ; instrumental 
music of various kinds ; playing em musical glasses 
*»r china cups containing varying quantities of water, 
on lutes and drums ; dancing in various manners, 
Myles, poses, and sentiments ; dramatic and scenic 
art including acting ; painting including the* varie- 


ties of beauty, proportions, .sentimental graces; 
colours and rclicls ; making o| beautifying urtiedos 
such as powders. ]>aints and tattooing ; artistic 
arrangement of rice-meal, fl over- and di-lies ; making 
of flower beds ; .staining of the* l ci*; !i. dyeing of e-lot h, 
ami eolimring of the body ; setting jewels on marble; 
lloor ; bod-m iking ; making e »f fountain- ; linking 
of garlands ; miking of pcrfiru •- ; dci-oralion of 
body with nmimaits and of hm-c with furiiilure ; 
e*e>i»ke*ry ille-luelillg cooking ol ve*gi‘t iblcs, meats, 
eake*s, foods to be e*ale*n I >y e-ln-wing, slicking, lie-king 
and drinking, elrinks including c-nked and unco ik' -el 
bcve*ragcs both of toxicating and intoxicating nature; 
weaving and tailoring ami miking twist with a. 
spindle or eli-tall* ; carpentry ; sculpture* ; melalhirgy ; 
mining ; making monograms, logographs and elia- 
grams ; juggle*ry ; prc-tieligitation ; trie-ks, gambling ; 
playing with dici* and rope; miking doll-, physical 
e*\crciscs, and sports nf various kiud-M. The sports 
included limit iug ami either manly games a- well as 
the* lighte-r one- regularly practised not only for 
diversion from -crioii- study but also for the display 
of -kill and prolificacy. The* games arc Mated t « > 
have* bee'll once* practice'll at the I niver-ity of 
Nalanda “to ke*cp (lie- body aiiel mind ti t The 
( 'l/nflnnnifia (1. 13. *J) .speeilies a li-t ed’ ganu-s inelud- 
ing ‘elephant -rifling, earriage-elriving and swordsman- 
sliip, running in front e »f horses ami in front of 
carriages, wrestling and boxing with liMs, and 
spreading < >i 1 1 robe- as a stage* and invil ing girls 
-aying, “I Ie*iv you may dance, sister", and greeting 
her with applause, v 

Tlie-se- long list" e >| subjects lor study and games 
will no doubt prove* the* Uliivcixil character eif till? 
course's of M iif lies. The ipiest ioll Would however 
arise* if tliccc subjects were regularly taught in any 
one institution. No university calendar has survived 
(he* eh-libcratc elc-lrucliou and not much remains 
have been found of tin* univer-itv buildings. l>ut 
the excavations « if Nalanda ami Taxila by the 
A rchaeologic.-d 1 )e*partiiiciil have* siibMant iate*el in the 
main the eh’seriptions of (’liincse* travellers. The 


' I-’nr fuller descriptions of arts sec tin* writer’s .article 
*1 'i ne arts’. Historical Quartcrl //, p. 1 88-2 IN, (l‘)3l). 

'!' l-'or fuller description of games see tlu: writer’s article 
‘[hiiversities of India during Hindu Period”, Twentieth 
Century , Julv, l‘)35, p]>. 1022-1023. 
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evidences of the Chinese travellers, ninny of whom 
actually studied jis resident students at the l diver- 
sity of Xalanda, are conclusive with regard to the 
courses of study they followed and the buildings 
they saw. The former corroborates tin* literary 
account quoted above regarding the subjects of 
study and exercise, and the latter is confirmed by the 
archaeological finds discovered after extensive excava- 
tion on the site of Nalnnda. 

According to I linen Tsang as recorded by his 
biographer Hwui Li, students in Xalanda study the 
great vehicle and also (flic works belonging to) the 
eighteen sects, and not only these but even ordinary 
works, such as the Vedas and other books, the Ilchi- 
rada (logic), S'abdaridya (phonology), (\ hikilsn-ridyn 
(medicine, magic, etc.), Sankhyn (a system of philoso- 
phy); besides these they thoroughly investigated that 
miscellaneous works”. 1 linen Tsang himself is stated 
to have studied at Xalanda Ynya-S'antra, Xyayanns- 
ara-S'nstra (philosophy), 1 Icta-ridya-S'ast ra (logic), 
S'abdavidya (phonology and grammar), Kosha (lexicon), 
Vibhasha (languages), etc. from the famous professor 
S'ilabhadra and others. “Learned men from different 
cities”, says Ifiuen Tsang. “who desire quickly to ac- 
quire a renown in discussion, come here in multitu- 
des to settle their doubts, and stream* spread far and 
wide”. “Thus instructed by their teachers”, eluci- 
dates T-Tsing, “and instructing others they pass two 
or three years generally in the Xalanda Monastery 
(University ) in ( Vntral Fndia. or in tin* country of 
Valabhi in Western India (i. e. the University of 
Valabhi). There eminent and accomplished men as- 
semble in crowds, discuss possible and impossible 
doctrines, and after being assured of the excellence 
of their opinion by wise men. become far famed for 
their wisdom.”* 

That Xalanda, Vallabhi, and other Malm Vihars 
were not merely Buddhist institutions dealing only 
with Buddhist scriptures and theology has boon pro- 
ved beyond doubt by the (jrhosrawa Inscription. 
Tn it is stated that Dcvapaldova received and 
patronized “a very learned Brahmin, Viradcva, who 
had come to Xalanda after visiting many centres of 
learning such as Kauishknpur (in Kashmcre, reputed 
to have been founded by the Emperor Kanishka, 1 st 
century A. IX), Vas'ovarmapura, cte. (i. e. the univer- 

1. loc. cit, p. 1020. 


sides and colleges referred to above) and was after- 
wards elected the Head of the Sangha (i. e, the 
Chancellor of the university) by the assembly of 
monks (/. e. the Professors).”* 

‘Although theology was n compulsory subject 
even at the university stage, the Adlnjatma-vidya 
dealing with the relation of individual and universal 
soul studied for the attainment of supreme knowledge 
could be taken up only by a few, specially endowed 
with necessary inclination and acquired qualifica- 
tion VI' 

A vivid description of the University buildings of 
Nalamla is available. From the excavation and the 
accounts of 1 linen Tsang and l-Tsing, it is clear 
that “the University of Xalanda consisted of Vi ham, 
Sattgharama , Dharmaganja , and Chaityn buildings”. 
There were colleges, halls, libraries, observatories 
priests chambers, and quarters for professors, “nicely 
adorned towers, and fairy-like turrets”, and other 
necessary and auxiliary quarters including “brilliant 
and mnguiticicnt memorials”. “The whole establish- 
ment”, in the words of [linen Tsang, “is surroun- 
ded by a brick wall. One gate open* into the great 
college, from which are separated eight other halls, 
standing ill the middle”. The Sangharamas appear 
from the excavations to have been built on rows and 
were three to four storeys high. T-Tsing testifies, and 
the excavations corroborate that there were at least 
eight to twelve colleges and over 300 rooms. The 
Tibetan accounts testify to the existence of a grand 
library, called Dharmaganja , comprising three grand 
buildings. One of these buildings was known a* 
liutnndndhi (» <*ean of jewels) and it was nine storey 
high and it stocked the sacred scriptures, Prajna - 
paramitsntra and the t ran trie works such as Samaja- 
gahya etc. The other two were called Ratnamgura 
(sea of jewels) and Ilatnaranjaka (illuminator of 
jewels), containing secular works and commentaries 
in connection with the various subjects and courses of 
studies. The priests* chambers were distributed in 
all the outside courts comprising four stages which 
had “dragon projections and coloured eaves, the 
pearl-red (white) pillars, carved and ornamented, tin* 
richly adorned balustrades, and the roofs covered 
with tiles that reflected the light in a thousand 

*. loc. cit. p.1021. 

t- loc . cit . p. 1025. 
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shades”. In an inscription Xalanda is described as 
“a city which mocked, as it were, at all the cities of 
the Kings.”* 

Thus there need be no doubt about the existence 
of the specially built University quartc rs at Xalanda. 
Indeed, further excavations of tin* sites where t In- 
other universities and colleges existed are likely to 
unfold similar gorgeous buildings a* have been 
unearthed at Xalanda. 

Uoming into the interior of the University we 
find a happy family of some 10,000 souls at Xalanda. 
all well-fed, well-clothed and well-looked after. 
There are epigraphical and other evidence* that 
“large contributions were made to the University 
(of Xalanda) for its enlargement by kingly person* 
from Sumatra, »Java, Malnda and Tikiaa, and by the 
Tukharians and a (rurjara-Pratihara King of Kanauj, 
Mahendra-paladeva ( KSlMlOf) A. I))". The .student* 
paid for their own meals. The bedding and medicine 
were provided free from the voluntary contribution* 
math* by the visitors and the neighbouring villages. 
Xo charges appear to have been made for the resi- 
dential rooms, nor was there any tuition fee*. These* 
charges and the salary of the teacher* appear to have 
been mot from the permanent funds supplied by the 
King. There are the account* of the ('hiuese travel- 
lers as also tin* local historical evidences that the 
Xalanda University established by the Imperial 
Guptas received royal donations for about eight 
hundred years from all the reigning kings including 
llarshavardhana of Kanauj and the Pula Kings of 
Bengal and Bihar. 

The students of the Hindu and Buddhist faiths 
had a sort of uniform dress, the former putting on 
“a garment made of hemp, linen, etc", and the latter 
even such “rich cloth as silk and wool, besides linen, 
cotton, and hemp”. There were three kinds of robes, 
“one was a double waist-cloth, the other a single 
upper robe and the third was a single undergarment ”‘l\ 
The distinctive badge* of the scholars of the Xalanda 
University appears, however, to have been a red cap 
known as the Pandit's t ap* For home-life, a dhoti 
was common for both Hindu and Buddhist students. 


* loc.cit. pp. 1019-1020. 

t Mahavagga VIII. 10,1; l-Tsing: Record of Bud’ 
dhiet Religion, pp. 72-74 (quoted by Sankalia, toe. cit. p. 1f»(») 
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an Vitanya or upper garment for the former and a 
yellow rope for tin* latter. The general dress is 
corroborated by tin* accounts of Arrian, Xearehos 
and Meghasthenes. "The dress worn by the Indians 
is made of cotton. They wear an undergarment of 
cotton which reaches below the knee halfway down 
to the ankles, and also an upper garment which they 
throw partly over their shoulders and partly twist 
in fold* round their head. Indians, as an* thought 
any thing of, use parasols as a screen from the heat.. 
They wear shoe* made of white leather, and these 
are elaborately trimmed, while the soles are varie- 
gated. ami made of great thickness to make the 
wearer seem so much the taller.”* 

According to I-Tsing, there wen* three meals 
served to the students at Xalanda. There was a 
sort of tea, consisting of rice water which was served 
soon after the sunrise when the student had finished 
his washing and cleaning his teeth with tooth-wood. 
The luid-day meal consisted of rice, butter, vegetables, 
fruits and sweet melons.*}* The evening meal soon 
after the sunset consisted of similar things hut was 
more substantial in quality and quantity. 

The relation between tin* teacher* and the pupils 
appeal's to have been very cordial, 'flu* resident 
students daily life at the University of Xalanda is 
described by I-T*ing.$ “lie (the student) goes to 
his teacher (tutor) at the first watch and at the last 
watch in the night. First the teacher bids him to 
sit comfortably. Then he gives a lesson in a way 
that suits circumstances, ami does not pass any fact 
or theory unexplained. He inspects his pupil’s 
moral conduct, and warns him of delects ami trans- 
gression. Whenever Ik* find* hi* pupil faulty, he 
makes him seek remedies and repent. The pupil 
rubs the teacher’s body, folds his clothes, or some- 
times sweeps the apartment ami the yard". Students’ 
duties towards the teachers are further elaborated 
in the Buddhist Vinava Texts and the Hindu 
religious codes such as Dhannasntm of Gautama 
(Chap. II) and others. The pupils were considered 
as the teacher’s sons, and no fees wen* demanded 

* 'The Indikaof Arrian 1 translated in ‘Ancient India’ 
byJ.W. McCrindlc, 1877. p. 219-228. 

t I-Tsing, loc. cit., p. *14. 

► Record of Buddhist Religion , translated by J* 
Takakusu, 18%, p. 120 (referred to by, Sankalia). 
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of t In-in- Just ns the pupil was to hi* a muse to 
his teacher when ill, so also the (earlier nursed 
the pupil when the latter fell ill. Acts nf immorality 
and transgression of ordinary rules nf discipline 
gave rise to various regulations. for serious 
immoral nets expulsion was the highest punishment. 
For lesser ollenees various kinds oi penances had 
to he undergone as 'perilled in the Vinaya texts. 
Ihit there was no imprisonment oi* hirehing as was 
the practice in Kuropc*. 

The method of teaching proper can he gathered 
from the classification of scholar* into four group-. 
“The group known as the Pmlujumtnta could do 
no more than to swallow everything they read. 
The group known a- .W //r/ wa- of slow understand- 
ing and had to he spoonfed -top by -lep in .order 
to make them understand, owing to their inferior 
intellect and power of grasping. The group known 
as the ViiuiitrbihijiHi was of keener intellect and 
could follow learned teaelier** with a little elucida- 
tion. And the group known as the l\hjl/ttlihtjttti 
was of an intellect of which as if the door hud 
already been opened, and they needed no more than 
a more guidance and hint : they could think for 
themselves; they made their own researches and 
original contributions. There were thus rei|iiired 
both tutorial coaching and mass nr congregational 
lectures. The classes were never larger than of 
100 stud< •nis. 

The aim of (he education imparted is stated to 
have been to unfold the capacities of the indivi- 
dual student through proper means in order to make 
his life full of meaning for him as well ns for the 
society. And in order to bring out the latent 
abilities of a student it was necessary to endeavour 
a harmonious development in his knowledge, work, 
and character. It was, therefore, required to have 
assistance from two classes of teachers. The 
Arltttrif/t was respon-ible for the teaching of all 
I ’ithf/fs, different Aclmryns being placed in charge 
of diflereiit Vidyas or Departments of education. 
The 1'iHnllnjtujn looked after the building tip of 
student’s character. The ordinary teacher is stated 
to possess at least twenty-live kinds of qualifications. 
Tie was required to look after the student all times 
and carefully in order to ascertain the good and 

Kiishilall, loc. cit. II. p. Gnu (referred to by Saukalia) 


bad habits id' the student, his addiction and weak- 
ness, to provide for his rest ami recreation, to know 
4 of his happiness and sorrow, to see if he had enough 
to eat and if his taste was satisfied, to distribute the 
good stuir properly, to encourage the student, to 
hold nut hopes that his ambition would be fulfilled, 
to observe the working of his mind and his external 
movements, to warn him not to keep bad company, 
to remind his errors, and not to turn him out when 
he was in trouble, to keep a friendly heart for him, 
and to cherish a genuine fatherly ambition with a 
view to making him proficient in all possible Vidyas 
and an accomplished man’*. 

Fxcept for the foreigners of the status of I linen 
T.-ang, the entrance and liual examinations of tin* 
Nalanda university appear to have been very still*. 
Those, seeking admission after the completion of the 
study at Kaiiishkapura, Valabhi or other colleges 
and universities had to pass through what is figura- 
tively culled six gate-keepers, which posts are 
expressly stated to have been held by the very 
learned professors. At the liual examination held 
at Nalanda University eight out of ten candidates 
are stated to have ordinarily failed. ‘For those who 
hold the diploma of I'nmlilit which was recognized 
by the Iving there were four, kinds of examination 
known as Parikshn* (pnpuriksha, Tnhunt and (Ittrr- 
s/tmm. Parikshn was the ordinary examination both 
written and rim rnir. i'papttriks/m appears to 
have been a further test or chance on the basis of a 
student's day-to-day work, especially lor those who 
were pttthtpimnnn and could not pass the public 
examination ami yet had to be given a sort of 
certificate for their general proficiency. The test 
on Tnlmifi or comparison was a sort of debate 
in which l lie* dept li of knowledge, quick reply, 
and ready expression were compared among the 
intending debaters, just as in the original Tripos 
examination in Fugland. This type of examination 
appears to have been particularly noticed at Nalanda 
I niversity both by I liiieti-Tsang and l-Tsing. The 
Unrrshanft or research was a test based on souk* 
written thesis by the advanced students')*. The 
object, of these examinations appears to have been 


* loc. cit., pp. 1023-1021. 
t Ibid. pp. 1 025-1 026. 
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to tost n student's alertness, his power of compre- 
hending now ideas, and his ability quickly and surely 
to assimilate to liis own use, and his capacity to grasp 
a sulqoot rather than to exhibit his mute and solitary 
reviewing and cramming of the prescribed bonks*. 
This needed two types of questions, the one type 
demanding “the knowledge,” or more exactly, the 
power of re-stating facts and arguments of a kind 
that may be learnt by rote, and the other type deman- 
ding “the power of doing or writing something like 
a composition”. Thus questions had to be set for 
written examination “requiring short answers to test 
the range of candidate’s knowledge” and those 
“requiring long answers showing const motive skill 
and mastery of the subject and tesling, the candi- 
date's powers of co-ordination and reflections”*. 

Thus the Oniversity life in ancient India does 
not appear to have been inferior in any essential 
respect even to the modem Western I nivorsities. 
The so-called introduction of Cniversity education 
to India from the West is an irony of late. Owing 
chiefly to the foreign administration long before the 
British came, the system had died out altogether. 
Thus there was need to establish the earliest 
universities like that of Calcutta alter the model 

* loc. cit . pp. I025-1U2.S. 
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of Loudon I’nivcrsity, “mere Board of Kxamina- 
tion to select clerks and assistant otlicers”. 
The later reconstructed residential and teaching 
universities have been so many bad* imitations. The 
main idea of cultural achievement- through the study 
of art and science and character-building has been 
altogether lost sight of, and intellect ual giants are 
being turned out. In the west the church ideas, if 
not tin* religious ideals, still dominate the university 
life. There is a church in every college. The robes, 
hoods and caps which we exhibit at our Con- 
vocation ceremony are monastic dress. W r have, 
however, entirely forgotten the religious idea con- 
cealed within this dress. Tin* practice of religion 
has been entirely turned out of the school rooms and 
college halls, not to speak of tin* university lecture 
theatres and hostels. There can be no church, tem- 
ple or mosque associated with our school, college or 
university. Nor is there any real religious atmos- 
phere in our modernized or Kuropcaui/ed families 
who lead the society at large. 'That is, however, not 
the case in the western educated families in West. 
One wonders where this irreligious university life 
would lead us to. May not the intellectual gaints 
ponder over this matter while discovering ways and 
means to remedy unemployment, discontent, terro- 
rism etc. 



Light in the Prevention and 
Care of Diseases 


M. R. 

I'mfrssnr nf ( Itrntisf rif, 

III recent veins mir (‘(inception of the oeeiiireiiee 
of dix •;i>e lui.s undergone :i profound change. 
Thunks to the memorable re.*cn relies of Pa.^teur, 
Knell, Lister, and others, the germ theory of disease 
was well established at the end of the nineteenth 
century and every disease was attributed to some 
bacteria. Later on, came the researches which 
established the fact that some diseases are caused 
by parasites or protozoa. In other words, till the 
end of the last century it was generally believed 
that most diseases are caused by some bacteria or 
parasite. The bacterial or parasitic theory of disease 
was so much trusted that MetehnikolT spent the 
last lew years of his life in search of the bacteria 
causing diabetes and he expressed the view that 
there are many common feature* in diabetes and 
syphilis and that diabetes must be of bacterial origin. 

The strong position of the bacterial theory of 
disease has been modified by the researches on 
vitamins. Prom experiments on birds and animals 
when fed with chemically pure fats, carbohydrates, 
proteins, and salts, it has been established by Hopkins, 
Punk, Me. Colliim, Mendel, and others that healthy 
life is impossible under these condition* and in 
order to maintain health, some naturally occurring 
food materials must be added to the chemically pure 
fats, carbohydrates, proteins, and salts. The great 
Dutch medical man Lijkmau showed from his experi- 
ments on prisoners when fed with polished rice 
that beri-beri is caused in man from the lack of some 
portion of naturally occurring foodstuff*. The 
mat dial the absence of which causes beri-beri is 
the polishing of the rice; when the polishings are 
added to the polished rice the disease beri-beri is 
avoided. This was tie* lirst instance of a disease 
which was definitely attributed to the lack of the 
right kind of foodstuff*. Other researches followed 
and now we have a group of diseases known as 
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“deficiency diseases,’* caused by the absence of 
vitamins or very small amounts of substances asso- 
ciated with naturally occurring food materials. 
Ueri-heri, rickets, osteomalacia, pellagra, and sprue 
belong to this class of deficiency diseases and can 
be prevented or cured bv the addition of the proper 
vitamins which occur in food materials. 

It was believed from a long time that rickets 
which is now known as a deficiency disease and the 
occurrence of which leads to defective bone forma- 
tion in children can he treated with light. In this 
connection it is interesting to note that rickets are 
not common in poor, tropical countries like (’liina 
and India, although the food supply is inadequate 
from the vitamin and other points of view. 

The writer of this article has emphasized that 
besides rickets, other deficiency diseases like beri- 
beri, sprue, night blindness, pellagra, osteomalacia 
etc. can be successfully treated with sunlight. 
Moreover, metabolism diseases like diabetes, gout, 
pernicious anaemia, and even cancer are amenable 
to light treatment. 

So far we have been discussing the beneficial 
influence of light on delieiency and metabolism 
diseases. Now let us consider what the position is 
regarding the intluciicc. of light on bacterial diseases. 
Finsen may be looked upon as the father of modern 
light therapy in the treatment of bacterial diseases. 
He began his pioneering work in l.Sff.'J and achieved 
great success in the treatment of lupus, n tubercular 
$kin disease difficult to cure. Over 1100 out of 1-00 
eases greatly improved on light treatment. 

The next important, step in light therapy was 
taken in 100,‘i when Dr. ftollier established a sana- 
torium at Leysin in Switzerland for the treatment 
of tuberculosis by sunshine. Dr. Reiner’s name is 
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known throughout the world :i> tin* saviour «»f lives 
of thousands of people wlio had been declared in- 
curable due to tuberculosis of bones. I Imre Dr. 
Rollier has been rightly named IIi«rli Priest of 
tlie modern sun-worshippers’ 1>\ mint her great worker 
in tile domain of aetinotlierapy. namely. Dr. (iaiivin. 
After visiting Leysin, Dr. W. Saleeln wrote. “No 
where on earth have I seen or heard of anything 
xo beautiful, so significant, so hopeful, ax the applica- 
tion of heliotherapy under the charge of Dr. Rollier.” 

Dr. ( bum'll writes, “It is ingrained in healthy 
Mortals to love light. Kven those of sedentary habits 
who are unfitted for an outdoor existence prefer wel 
lighted and cheerful surroundings to darkness and 
gloom. A child before the age of reason iiix| jetively 
seeks the light and abhors darkness. Light and 
laughter synchronize darkness and depression do 
likewise”. The animals have the same instinctive 
love for light. It is a matter of common knowledge 
that unless the -mi j>. V er\ hot animals take rest 
rather in the sunshine than in the shade. “.Mirth is 
banished when darkness envelops us. our <cnsc 
heroine deadened and dulled and sleep supervenes”. 
The preventive and ruratixr value of sunlight was 
known from time immemorial. Dr Rollier himself 
says, “The practice of xunrurr is a< old as the 
earth”. In ancient India, sunlight was valued, and 
generally school classes were held in the open air 
under the shade of trees. Infants are still exposed to 
sunlight after besmearing them with oil. Sunlight has 
many uses in the treatment of disease* and the sun is 
adored as a god in India, (i recce, Bah) Ion. and Kgypt, 
and other nations also made use of the healing power 
of the sun. 

The sun has been worshipped a** tin* source* of 
both life nnel light from very early times. Light has 
been looked upon as the* giver of health and happi- 
ness, as the power that defeats the* dreaded darkness 
•‘loselv associated with de»ath anti dcstructini 

It appears that the Aryans worshipped the miii, 
tin* great lord of all. and they named him Dyaiis from 
'*hie*h the Latin, Ileus, and the* Knglish, Ik’ifil, se*cm to 
'»'• derived. The Persians were sim-wnrsl uppers and 
die name of the Sun-god in Persia is Mitlira, in 
* U.vj)t Ka, in Greece Helios, and in Koine Sol. The 
hunous temple at Heliopolis was the centre of siin- 
v.orship. 


Hippocrates (l()t)-.‘>70 B. (\). the lather of medi- 
cine, (’ornelius (Visits and Galen (l.’itl-JOl) A. D) 
practised heliotherapy hv eov(*ring 1 1 1 « * lieatl expos- 
ing the rest td the body to the miii. ( ’ieero has 
tlcseribetl tin* solaria which the wealth) Roman 
citizens built at their country villa-. 

In Pern, the Incas have been considered as (bids, 
being the children of the >im. Syphilis was treated by 
(belli by light. In Kugland, the Druids deilied the 
xiin and Stonehenge was the centre of sun-worship 
and Sabbath is still Sunday. Liifortimatch , with 
the advent of ( 'liristiauity all pagan practices, and 
worships were discredited and light treatment fell in- 
to disuse in Kuropc and there was no appreciable 
revival till the end of the last eentun. In Bolivia, 
the ( hiriguanns Indians pray to the sun with the 
following words: “Thou art born and disappearest 
every day. only to revive always young. Pause 
that it may lie so with me”. Kven at the present 
time, the Parse<*s worship lire, and Hindus regard 
light divine. Hence in two great religions, light - 
worship still plays an important part. In Kugland 
the importance of sunlight was overlooked at the 
beginning of the industrial revolution with the tiiM 
large use of coal for producing power. New towns 
sprang up and factories were <piickl.v built and large 
amounts of coal were burnt wastelully with the gene- 
ration of considerable amount of smoke, which flits 
oil* light. It will be interesting to note that windows 
were taxed in Kugland as late as lsbl, when the 
taxes on windows were repealed and even now 
walk'd up windows could he seen in mamifael uring 
centres in Kugland. In this connection, the follow- 
ing suggestive lines of Sir Oliver Lodge will he of 
interest. “\\ lien the most clliciciit parts of sunlight 
are excluded, the organisms which llourish are of 
the lowest kind ; and the higher organisms are apt 
to succumb to their ravages when unaided hv the 
beneficial influence of sunlight”. 

After Kinsen, interest in light therapy was 
aroused again in BMP, when two outstanding men 
of medicine, Bernhard (in BMP) and Kollier (in BMP) 
of Switzerland, were drawn to tin* study and practical 
employment of heliotherapy. 

Light therapy is the proved method of choice 
in some diseases and a most useful adjuvant in many 



302 SrieHffi ami Cal fare December, 1035 


others. For prophylactic purposes, it has a wide 
scope that is receiving intensive study by the 
medical profession. 

Apart from those diseases in which actinotherapy 
is specific without other treatments it lias “an extra- 
ordinary tonic c licet, both mental and physical, 
so that it stimulates the patient’s whole power over 
the minor foci of disease”, it has been very well 
demonstrated that actinotherapy has exceedingly 
valuable uses in tin* treatment of rickets, metabolic 
disorders, nervous conditions, diseases of the respira- 
tory trad, and it is now an established routine 
procedure in welfare clinics throughout Kurope in 
ante- and post-natal eases and for backward infants. 
In hospitals, actinotherapy is of material assistance 
in strengthening patients before operations and in 
shortening convalescence. 

In more specialized fields, aetinothernpy gives 
excellent results in many diseases of particular 
organs : the skin, the eye, ear, nose, throat and 
genitourinary organs. Its value is proved in many 
forms of tuberculosis. In dental surgery local 
applications of actinotherapy or luminous heat are 
beneficial in treating sepsis and inllammation. 

Actinotherapy has been practised with several 
kinds of artificial actinic light sources — r. tj. Ilanovia 
quartz mercury lamp made in various forms. It is 
a powerful source, etlicient, economical, and easy 
to operate. 

The Alpine Sun lamp of the* Ilanovia company 
is useful for ultraviolet light, 30 "o of the total energy 
output is in the ultraviolet. The Jesionek Lamp 
is found useful in light, clinic where group treatment 
can bo adopted. The Kmmayor lamp (water cooled) 
and Soullx lamps are designed for light treatment 
of small lesions or orilieial conditions. For treating 
throat with actinic rays, Fidinow model lamp is 
suitable. 

Ultraviolet light is used in general medicine, 
ped;atrie>, dermatology, dental surgery, gynaecology, 
ophthalmology, oto-.aryugology, surgery and tuber- 
culosis. 

II. U. II. the Prince of Wales in his Presidential 
Address to the 132b meeting of the British Associa- 
tion at Oxford summarized aptly the value of light 


in the treatment of disease and maintenance of good 
health in the following words : — 

“Closely linked with the discovery of vitamins 
has been the more recent development, of knowledge 
concerning the need of sunlight for health, in man 
and his fellow animals, as in plants. Wo know now 
that crippling deformities appear in the growing 
child, if he docs not receive his proper share of the 
vitalizing rays of the sun, cither directly or through 
the presence in the natural foods or vitamins which 
these rays have produced. Sunlight, or its artificial 
equivalents, has some importance already in the 
treatment uf disease ; but a realization of its signi- 
ficance for health has a much greater importance 
in preventive hygiene. There can surely be no plain- 
er duty for a state charged with the health of an 
industrial civilization than to promote with all its 
resources the search for such knowledge as this, 
as well as to provide for its application when 
obtained.” 

The value of light in surgical practice, particularly 
in the operating theatre, is being realized and tin- 
results of pioneering work at the famous Necker 
Hospital of Paris are known all over the world. 

When medical treatment alone has been disap- 
pointing in such diseases as lupus, Alopecia areola. 
hay fever, rickets, spasmophilia, tetany, parkinsonism, 
following Fuccphnlitis fef/taiyira and other diseases, 
light treatment is found to be efficacious. 

Physicians have 1 for ages empirically advocated 
convalescence in a sunny place, simply because ii 
was observed that recuperation is rapid in sunshine. 
Dr. Kollicr says, “Owing to the paucity of our know 
ledge concerning the action of light on the human 
body, the development of the technique of helio- 
therapy was of necessity chiefly empirical”. 

Results obtained in Diseases treated by Light 

Dr. Rollier states that thousands of observation-' 
have proved that in the case of children, the orjj - 
nism most deteriorated by tuberculosis can ' <■ 
radically transformed by sun bath if card id . y 
administered and combined with air bath. 
reports, “In case of infantile surgical tuberculin 
one sees regularly a complete uplift of gi‘n< d 
condition parallel with the progressive healing 1 
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tlio in footed centres, whether osteons, articular, 
glandular, peritoneal, or cutaneous. Solar action on 
these centres is by no means superficial. I have 
nearly forty thousand radiographic negatives showing 
conclusively that there is no tubercular lesion, 
however deep, which escapes the influence of solar 
rays. In numerous cases of infantile osteoarthritis 
showing advanced destruction, tin* power of radia- 
tion for tin* reconstruction and oImmiiis recalciliea- 
tion may go so far as 'restitution and integrum*. 
The reconstruction of the skeleton is not confined 
to tuberculosis ; it is frequent in all cases of 
rickets. I less of New York and his collaborators, 
Pappen-heiiner and I Tiger, have by experiments 
shown eoncliMvely the increase of calcium and 
phosphorus in the blood under the influence of >olur 
light”. 

Speaking of the prevent ible diseases. King 
Edward the* Seventh used to say. “IT preventive, 
why was it not prevented V” If light can cun* 
diseases, it should be able to prevent diseases. It 
is now known that the judicial application of sunlight 
is one of the most powerful prophylactic agents. 
As the tuberculosis germ is contracted during 
infancy, it is desirable that efforts should be made 
to prevent its developments. To do this we should 
increase tin* child’s own power of resistance. Dr. 
Rollier is of opinion that the best way of increasing 
the resistance of a child is to bring him in contact 
with sunshine and pure* air. With this object in 
view Dr. Rollier started in ItUOa “preventorium” 
at ( Vrgnat in tin* Ormonts Valley for earn ing out 
preventive sunlight treatment primarily intended for 
children suffering from tracheo-bronchial adeno- 
pathy. After a few weeks, sickly children having 
narrow, hollow chests, weak limbs, and atrophied 
muscles are wonderfully changed. The skin is 
bronzed, the anaemic pallor is replaced by a rosy 
complexion and the general health is improved. The 
percentage of haemoglobin in blood increases, the 
muscles become firm, the breathing is deeper and 
\-ray examination reveals progressive healing of 
he tracheo-bronchial ganglions. 

In the Eighth Ann nett Report of the Smttish Hoard 
"/ Health it is stated that the elinieal results of the 
"hra-violet radiation have been quite numerous and 
important. The results achieved so far seem to 


justify the conclusion that light treatment is taking 
a very important [dace in medical science. 

E. II. and W. K. Russel in their (Itra-riotcl 
radiation and Artiindhrrapy (ItfJN) '•tale, “The 
greatest field of usefulness for ultra-violet radiation 
lies in the prevention rather than in the cure of 
disease. It is, however, almost a specific remedy in Midi 
dissimilar conditions as rickets, surgical tiibcmdoMs, 
Alapcria arra/a, spasmophilia, and hay lever; and 
in a very large number of diseases, it is a useful 
adjuvant, supplementing other necessary remedial 
measures”. These authors have treated not only 
different types of tuberculosis by light but they 
have reported that beneficial results can be obtained 
with netiiiotlierapy in the ease of the following ail- 
ments: -Loss of hair, heart diseases, debility, diabetes, 
mellitiis acidosis, gout, obesity, acute muscular 
rheumatism, lumbago, muscular tuberculosis, fibro- 
s'd is, chronic rheumatism, rheumatoid arthritis, injuries 
to muscles, joints and ligaments, rickets, bone lesions, 
fractures, osteoporosis, osteomalacia, osteogenesis 
imperfecta, osteomyelitis, osteitis deformans (Paget’s 
disease), tetany, amenorrlmea, anaemia (secondary 
and pernicious) chlorosis, leukaemia, purpura, hae- 
mophilia, affections o| the endocrine glands, hypo- 
thyrodisiu, increased blood pressure, diseases of the 
heart, angina pectoris, Raynaud’s disease, diseases 
of the central nervous system, mental diseases, neu- 
rasthenia, chorea, epilepsy, paralysis aggitans ence- 
phalitis lethargica locomotor ataxia anterior polio- 
myelitis, neuritis, neuralgia sciatica, facial palsy, 
spasmodic torticollis, asthma, colds, bronchitis, pul- 
monary conditions due to tin* action of poisonous 
gases, empyema, emphysema, laryngismus stridulus, 
different types of pneumonia, pleuresy plenrodymia, 
whooping cough, dyspepsia, gastric ulcer, constipa- 
tion, diaorrhoea, functional disorders of the gastro- 
intestinal tract, abdominal adhesions, cirrhosis of 
liver, cholecyst is, jnmuliec, haemoarlmids, fistula, 
marasmus, pyloric spasm, tetanus, latent malaria, 
nephritis, cystitis, arehitis, epididymitis, prostatitis, 
nrathritis, gonorrhoea, dy.Mucnrrhoea, sterility, treat- 
ment at the menopause, menorrhagia, metrorrhagia, 
post partmn liaemorrohage vulvitis, vaginitis, leuoor- 
rhoa, pelvic peritonitis, pyelitis, infantilism, impo- 
tence, skin diseases, accompanied by anomalies of 
sensation, inflammatory lesions of the skin, inflamma- 
tions of the surface epidermis, inflammation of the deep 
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epidermis, 1< »< ; 1 1 i ti |*i *«*| i vc i 1 1 1 1 ; 1 1 1 1 ; 1 1 ion> nf tin* corium, 
syphilis, new growths, ulrcix rodent ulcer, wounds, 
skin grafts. eczema and other skin troubles, diseases 
of the eyelids, diseases of I hr conjunctiva. diseases 
of tin- rornra, throat diseases diphtheria, diseases 
of the nose, disease*, of the ear, dental diseases, 
diseases of the periodontal menihranee. acute 
and chronic nasal catarrh, lupus of the nasal mucosa 
etc. 

I "Itra-violei radiation is being used in the new 
monkey house and reptile house at the London 
Zoological ( lardeiis. 

K. II. and \\ . K. Kusscl write, "Captain limit h 
waite, of the W est African Medical Service, informs 
us that eczema, impetigo, furunculosis, lupus and 
psoriasis are unknown among the Nigerian negroes, 
and that extensive wounds heal rapidly without 
sepsis ; and, as already noted, l)r. Leuha, of the Swiss 
army, found that pigmented skins would not respond 
vaccination until the skin had actually hern cut 
through, instead of merely being scarified as usual". 

“ Art inot lierapy in the treatment ol mental di* 
orders is now in use in many hospitals.” 

‘‘Aclinolherapx is invaluable during pregnancx. 
The increasing demands of the growing foetus up- 
set the calcium metabolism of the mother". Dr. 
Saleeby has emphasized the usefulness of light for 
night workers and workers in big industrial concerns 
who are deprived of their proper share nf sunlight. 
In linden, (lermaiiy, light baths for children are 
available in fort\ cities. TheCienerul Klertrie Com- 
pany reported that in the winter their employees 
committed more mistakes and their output per hour 
was less than in summer months. The cmplo\c< 
working under ultraviolet light produced more work 
han employees at the other end of the room. 

Absorption of Radiations by the Skin 

The short rays are absorbed by the thinnest 
lax <t of the epidermis and hence cannot penetrate 
deep into the bodx. According to Cobleiifz. the 
longer rays. 1000 A° to I 1000 A \ have a greater 
penetration. On the other hand, rays of still greater 
wavelength. 10000 to 70000 A°. cannot penetrate 

deeply into the blood stream. The following 


quantitative measurements by (Uitschcr and Ilassel- 
bacli are id' importance in explaining the part 
played by light in the treatment of disease : — 


Transmission by epidermis 
percentage transformation by 


^length in A° 

0 1 min. tlii c-k ness 

1 linn, thick m* 

mo 

59 

0 5 

4050 

55 

03 

3660 

19 

0 OS 

3540 

42 

0-02 

3130 

30 

— 

3015 

S 


2000 

2 

— 

2970 

0-01 

— 


The fundamental Action of 
Light in Heliotherapy 

In a recent communication Coblculz slates: 
"The notion of these light rays on the blood .stream 
is probably xerx complex. Part of the action i- 
probably photochemical. Hut the supposition that 
the action of the light on one part of the body pro 
duces a Ihtorcseenee in the blood stream which i* 
curried to or produces a fluorescence deep within an 
iiiiilliiminatcd part of the body seems untenable, 
because lluoreseeiice is a phenomenon that occur* 
only at the point where, and only so long as, the 
object is irradiated, and it ceases the moment the 
light stimulus is shut oi v lienee if a Uiioreseenee 
which is introduced into the blood stream ha* a 
therapeutic effect, it is more likely owing to si nm- 
photochemical change in the material rather than 
owing to the fluorescent property of the material. 
Some other nonfluorrsceiit material might produce 
the >ame elleet either by undergoing a photocliemiea 
change in combination with the material in the blood 
stream or by some catalytic 1 action on the 4 whit* 
blood corpuscles". 

Prom their researches on the photo-oxidation ol 
food materials by air in sunlight and the ordinal'.' 
temperature. Dhar and Palit have concluded that 
the light absorbed by the system accelerates lh* 
metabolism of food materials in the body. The per 
son thus has a sense of well-being, and disease* i- 
a voided. Sunlight is appreciably transmitted by th«- 
epidermis, and by absorption of light the body cell- 
un* activated, and hence increased oxidation “I 
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carbohydrates, fills, ami proteins takes place, ft 
seems to be accepted on all hands that .several 
diseases are caused by defective metabolism and 
therefore sunlight should prove efficacious in the 
treatment of these diseases. 

It has been shown b\ Dhar and Sanxal that 
methyl alcohol, ethyl alcohol, and glycerol are 
oxidized by passing air at tin* ordinal') temperature 
in the presence of sunlight. 

Dhar and Palil have made a M^iematic itixesii- 
gation on the oxidation of the various substances 
by air in sunlight at tin* ordinal-) temperature. The) 
have shown that different carbohx d rules. gheogen. 
urea. glycine, hippurie acid. '(-alanine. sodium 
urate, potassium palmitate. stearate, oleate, sodium 
formate, tartrate, oxalate, lecithin, cholesterol, butler, 
milk, egg-white, egg-yellowetc. van be oxidized 
photochemically by passing air through the solutions 
or suspensions <d the above materials exposed to 
-unlight. Some ol the experimental result •» are 
recorded below : 

Volume of air passed .‘Hi. a •** m .G hours. 

Substance used in tile experiment Pei rentage 

melon n\ii|i/i 


Arubinose 


( i.'llil etosr 


Pane sugai 

10*2 

( 11 11 cos* • 

1 Hi 

l.a rim lose 

I7:i 

I .ariose 

19 7 

Maltose 

*;.■) *i 

St '1 rrli 

3S-8 

< ‘»I\ eogen 

19 T 

Glycerol 

1 SO 

1 rea 

ST 

Glycine 

( .i <; 

n alanine 

3it t) 

llippuiic acid 

in* 

Sodium urate 

in t; 

Potassium stearate 

40*0 

Potassium oleate 

i -r> 

" palmitate 

m t 

Soilium formate 

10 9 

Potassium oxalate 

15 55 

Potassium tartrate 

;n;i 


In presence of phntosonsitizers. the amounts of 
plioto-oxidation of those substances are greatly 
mercascd. 
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Dhar and I *a lit have also carried *mt compara- 
tive experiments on the oxidation nf egg-white, egg- 
yolk, starch, butter, glucose, cane sugar, and glyco- 
gen in sunlight by passing air, and the following are 
the results : — 

Volume nf air passed lit) litres iu 9 b 


I'igg \ oik 


fill'S percent 

Kgg- \\ lii t<* 


31 25 " 

Staicli 


38*2 

Huttei 


M -S ” 

< iillCost' 


1 3 (> " 

t ail** suga 


7-S 

l VI x cogen 


7 f» 

It appear- t In 

•r* ■! * »r* * that *• 

gg-yolk is lh« i m*»sf 

easily «i\i*lizabl** 

-ilhstaner in presence *d light ; 

then comes butte 

r which i- u 

xidi/.ed with gr* *a t < *r 

case than sugars 

whi**h nv 

the lea-t oxidized. 

The-c experiment 

s ar** **l* »-<• imitations nf l h< * binln 

gieal oxidations ; 

and a similar 

order regarding the 


ease nl nxidatioii iii the animal bndy was observe* I 
by ( ’arl von Vnit, the great (ierman pli)sin|ngist. 
These re-ults on the oxidation nl fnml materials l>\ 
air in sunlight are suggestive, and the beneficial 
influence of light in the treatment nf disease may 
be due t * i an increased metabolism in light. 

The writer ol this article has emphasized that 
the deficiency diseases like beri beri. pellagra, sprue, 
rickets etc., begin with stomachic 1 roubles. Moreover, 
with pernicious anaemia, cancer etc., the same 
symptoms are also observed. Diabetes is associated 
with detective metabolism of ‘glucose, w hieli mainly 
passes out unchanged without oxidation from tin* 
body of f h<* person suffering from diabetes, (tout 
is supposed to be caused by defective metabolism 
of proteins. The researches of Dhar and Pa lit 
have shown that earboln drates, fat-, and protein- 
are readily oxidized by air in presence of sunlight. 
The light absorbed by the animal bod)- accelerates 
the oxidation of carbohydrates, fats, and proteins, 
and hence diseases like beri beri, pellagra, sprue, 
rickets, cancer, pernicious anaemia, diabetes, gout, 
osteomalacia, measles etc., which originate with 
defective metabolism of food materials, should be 
prevented nr cured by light treatment. The present 
writer has emphasized tin* importance of sunlight 
in the treatment and prevention of deficiency and 
metabolism diseases, and it seems likely that rickets. 
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osteomalacia, beri-beri, pellagra, sprue, diabetes, gout, 
pernicious anaemia, cancer, measles, etc. would have 
been more prevalent in poor tropical countries 
like India and China when* the food material lacks 
in vitamins and good quality proteins and is also 
defective from other view point", had not the com- 
pensating agent, sunlight, been present. Medical 
men are definitely of the opinion that cancer, the 
deadfnl enemy of humanity, is less frequent in India 
than in Kurope. Rickets is much rarer in India 
than in Knglaiid. 'Phis is chiefly due to the fact 
that we get more "inishine than available in most 
European countries. 

The present writer has emphasi/.eil that rickets is 
associated with the defective metabolism of fatty food 
materials. When the foodstuff* lacks in vitamins A 
and l) which occur in butter, milk, eodliver oil, but 
not in vegetable oils, the lat is not completely oxidized 
to carbonic acid and water, which arc formed when 
the food materials undergo proper ami complete 
oxidation ; the products of incomplete oxidation 
of foods t nil’s are organic acids. It is well known 
that in rickets acidity which is due to the incomplete 
oxidation of food materials is always observed. In 
presence of acids, calcium carbonate and phosphate, 
which an* the main ingredients of bone, cannot be 
deposited satisfactorily due to the solvent action 


of acids on calcium carbonate and phosphate. The 
proper treatment, of rickets is to remove the acidity 
by improving and making the oxidation of fats in 
the animal body complete. This can be accomplished 
by vitamins A and D, alkalies, and light, and all 
these agents accelerate the oxidation of fats. 

I'Vom tin* researches of Dliar and Palit, it will 
be evident that fats are more* readily oxidized by 
passing air in presence of light than the sugars and 
nitrogenous compounds. It appears, therefore, that 
in tin* animal body tin* light absorbed will also 
accelerate the oxidation of fatty food materials to 
a greater extent than the proteins and carbo-hydrates, 
and consequently, light is more effective in th 
prevention and cure of rickets than that of gout 
and diabetes. As a matter of fact, light acts as a 
specific in the treatment of rickets and 
explained from the researches of Dhar and Palit 
on the photo-oxidation of food materials. 

It appears therefore that light in the prevention 
and treatment of diseases not only acts as a stimulant 
of the body cells but also as an accelerator of the 
metabolism of the food materials in the body. A" 
a matter of fact. Sir Leonard Hill has observed an 
increase in the metabolism by 10"// where children 
are exposed to sunlight. 



Book Review 


Economics of Engineering -//// //. ( \ ('hn/ferjer 
and L.I K (oucslaid. Published />// Sun/yn Xarayaaa 
( ludlerjee, Pena res, lli.'ll, pj). lilS, price Us. JJ. 

'i’ll is book is based on l lit* lectures in Engineering 
Economics, delivered yearly lo tlie graduate class in 
Engineering of the Benares Hindu University. It 
is chiefly eoneerned with the eeonmnies of nieehanieal 
and elect rieal engineering but it includes many other 
things which are of use to a practising engineer. 
There is, for example, a chapter on Law, dealing 
primarily with those enactments which directly or 
indirectly touch the practising engineers. The aim 
of the book, according to the authors, is “ to make 
the instruction given to engineering students more 
practical in the business sense than has hitherto been 
customary in engineering colleges." To attain the 
end the authors have devoted a fair part of the book 
to such purely economic topics as Money, Capital, 
Trade, Transport, Hanking, and Insurance, while 
commercial topics like the maintenance of the ledger, 
and other auxiliary books, organization of industry 
and its management, the calculation of depreciation, 
and so forth occupy a good space. 

After going through the book with the care that 
it deserves, 1 feel no hesitation in saying that the 
authors have .succeeded with credit in producing a 
work which has attained the desired result to a 
considerable extent. 

Evidently, the authors do not claim to be experts 
either in economies or in the commercial topics they 
have discussed in the book. And that, is exactly 
what one would expect of persons who are. primarily 
eoneerned with engineering problems. This accounts 
for a number of statements, specially in chapters 
dealing with Money and Hanking, which to a student 
of economies would not appear to be strictly correct. 
Thus we are told that the price of a thing depends 
on three things, viz. (1) money in circulation, (2) 

• ffcctive demand, and (3) the supply. This is quite 
true, but when the authors add that the prices of 
thing do not depend on (1) their utility, and (2) the 
-‘mount of labour and skill expended on their making, 


they contradict themselves, as numbers (2) and (3) 
of the above are nothing else but numbers ( 1 ) and (2) 
of the latter statement. This is only one instance 
of the many theoretical inconsistencies that one 
comes across in this otherwise very interesting and 
instructive work. A revision bv an expert economist 
of the portion dealing with purely economic topics 
will greatly enhance the theoretical accuracy of 
this work. 

/>. d. Hhatnayar. 

Atomic Physics—//// Prof. Mar Porn. Aa!hnri\ed 
Translation fmm nriyiuul f lemma by John 
Ihaajall. Published by lllaehie awl Sun Ltd ., 
Landau awl (Hasyaa\ Uhl A, />/>. X l ! • A.72. price 
17s . fid. 

Vast and revolutionary changes in our concepts 
of space and time, matte r and energy have take n place 
during the present century. The- re volt against the 
classical ide a of the continuous variation of the energy 
e>f light was le-d by Prof. Planck who postulated the 
existence of discrete and finite' quanta of radiant 
energy f q //i« to obtain the correct law of the* dis- 
tribution of energy in the spectrum emitted by a black 
body radiator. Although Ibis re volutionary hypothe- 
sis met at first with the* most violent opposition and 
was regarded only as a mathematical artifice to get 
the result, the assumption has been amply justified 
by its success in explaining other atomic phenomena. 
A further development of the quantum hypothesis 
has been the extension in recent years of the dual 
idea of waves and corpuscles also lo matter by I)o. 
Broglie. Prof. Max Horn has taken all along an 
active part in these developments and a book by him 
on the subject is warmly welcome. 

The atomic nature of matter lias been first intro- 
duced by a discussion of the kinetic theory of matter 
in the first chapter. The natural sequence of this 
has been to describe in the next chapter the production 
and properties of the elementary particles. In the 
third chapter experimental evidences of the nuclear 
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disintegration and artificial radioactivity have been 
described. 

The dualism in the properties of matter and 
radiation forms the subject matter of the fourth 
chapter, while in the following one Bohr’s theory of 
the atom and its refinement in matrix and wave 
mechanics has been discussed. Spin of the electron 
and Pauli's exclusion principle and their application 
to atomic phenomena and the periodic classification 
have been taken up in the next chapter. The last 
two chapters deal with quantum statistics and mole- 
cular structure. 

'The main body of the book has been wisely kept 
free from all complicated mathematical analysis which 
has been pul at the end of the book in form of 
appendices which number no less that thirty one and 
cover about hundred pages. The reader is thus better 
able to follow the physical ideas and is not caught 
in the whirlpool of ditlieiit mathematics. 

No attempt has been made to follow the historical 
order of development . A necessary consequence of 
this mode of treatment has been the anticipation of 
results in many instances. Tor example in chapter 
II neutrons and nuclear eonsituents ha\e been dis 
cussed although the idea that the atoms ha\e a central 
nucleus has been developed in chapter III from the 
scattering experiments. 

Although all tin* latest dc\ elopmcnts. including 
the new field theory by Born and Irl’cld. have been 
mentioned many important subjects have been given 
only a passing reference. The whole subject, for 
example, of the electrons in the metals has been 
inadequately treated. Only workers in the field have 
been enumerated and even Sommerfeld’s application 
of the Fermi Dirac Statistics to electron theory of 
metals has been but just touched. One would have 
very much appreciated the detailed treatment of these 
subjects in the hands of Prof. Born. 

This sketchy treatment of the subject has resulted 
in some misleading statements in certain places. For 
example, referring to the diagram on page 1 f«S showing 
the various terms in the alkaline and X-ray spectra, 
it has been said on page 11!) that the energy difference 
between the lex els with different total quantum number 
n is 10 4 to 10 1 times that in the same sublevel. 
While the statement is true with respect to hydrogen 


and X-ray spectra, it does not hold in the ease of 
the alkali atoms where energy differences are of the 
same order as the term-values themselves. 

The hook thus will not prove very useful to the 
beginner although those who know the subject may 
read the book with advantage as it will present to 
them new view points. 

if. X. Uai. 

Caudle Manufacture — //// Professor Dr. X. X. 
(ioilhof(\ assisted tnj It. A. Mehta, Delta res, Dili.”) 

ir -f" - if price Ds. 2. 

Inspite of the advent of electric light, candles 
are being extensively used in festivities in rural 
areas, in churches, and for decorative purposes in 
Burma and Bhudhistie countries. The only concern 
which manufactures candles in the Indian Umpire is 
the Burma Oil Company. It is therefore a happy 
augury to see that we are being interested in this 
industry which in practice is a monopoly of a single 
company. Although the manufacture of candles is 
very simple and requires a small capital yet a pre 
liiniuarv training in the technique as outlined so ablx 
in the hook Candle manufacture by Prof. \.\. 
( rod hole of the Benares Hindu University is csscii 
tial. The blending of Paraffin and stearic acid in 
order to attain desired melting point, the manufactim 
of stearic acid and impregnation of wick by various 
chemicals to produce various effects- all - have been 
carefully written. As a text book for candle maim 
fact lire- -- the hook may be safely recommended. 

M. (iosieami. 

A comparative study of the utility of the milks and 
ghees of the Indian cow and buffalo as human food 
materials Dij Prof Dr. X. X. (indholr and Sad- 
tfopat , .1/. Sr. 

This is a useful pamphlet giving comparator 
analyses of milk obtained from different species in- 
cluding the human. Ghee prepared from the milk oi 
the cow and the buffalo has been compared with 
mutton tallow, beef tallow, lard and eoeoanut oil 
The nutritional superiority of ghee is indicated. 
Cow’s butter fat is stated to be more assimilable than 
buffalo-butter fat. 



The Problem of nutrition 

B. C. Guha 
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The problem of feeding the nations has attracted 
widespread attention throughout the civilized world, 
more especially during tin* post- War period. The 
role of proteins, carbohydrates, fats, and salts in 
human nutrition has long been recognized as a 
result of the rosearehes of Liebig, Yoit, Rubner, 
and their schools. But the realization that small 
amounts of substances of undefined nature occurring 
in natural foodstuffs are also essential for life and 
health came only during the first decade of the 
present century. The difference between protein 
and protein in the ability for the building and repair 
of tissues depending on their amino-acid make-up 
also came to be recognized at a comparatively recent 
date. The new ideas were harnessed in planning 
the emergency rations of armies as well as of civil 
populations during the last war. But more inten- 
sive investigation of national dietaries during the 
last decade and a half has revealed strikingly that 
even during peace time the diet consumed by large 
populations even in comparatively wealthy countries 
is not calculated to afford optimum nutrition. It 
is, of course, still the contention of some complacent 
people that instinct is the best guide of proper 
nutrition. There is, however, ample evidence at 
present to show that this contention, however 
pleasing, is by no means true, and that the present 
standard of health of specially the working popula- 
tion in practically all countries is certainly not the 
optimum that could be reached by rational fettling. 
Sir John B. Orr, who is the director of the Rowett 
Research Institute, Aberdeen, and is a well-known 
authority on nutrition, drew pointed attention at 
the last meeting of the British Association to the 
deplorable state of affairs in the United Kingdom. 
From his own studies of a great many family 
dietaries he has come to the conclusion that all 
families which have an income of less than £ 1 a 
week per head are under-nourished. The vast 
masses of the working class would thus appear to 


be habitually on a deficient diet, which would 
undoubtedly undermine their efficiency and affect 
their powers of resistance. The question of nmler- 
imtrition in England has recently received much 
attention from the British Medical Association and 
the Royal Society. Sir John Orris exhortation for 
a national food-policy appears to have obtained 
some official support in (treat Britain and the 
Marquess of Linlithgow, who has been associated 
with problems of agriculture both in India and in 
England, recently spoke strongly in favour of it. 
The problems of agriculture and of the nutritional 
needs of man are, indeed, intimately connected, 
and the harmony between them requires the substitu- 
tion of laisse \ fa ire by planned production from 
both the standpoints of agricultural economics and 
of dietetics. Last September, in the League of 
.Nations Assembly, Mr. Stanley Bruce and Lord 
do la Warr, the Australian and British delegates 
respectively, referred to the paradox of surplus 
food and the under-fed man, and suggested that the 
question of proper nutrition should be as much a 
concern of Governments as sanitation and public 
health already are. The scientific knowledge of 
nutrition that has been garnered is not yet being 
utilized by the ordinary man in India or elsewhere 
partly from ignorance and more specially from 
poverty. Whether all is well with a social organiza- 
tion which permits wealth to lie side by side with 
misery and allows wheat to be burnt while millions 
go hungry, it is not the purpose of the present 
article to enter into. We shall deal here only with 
some scientific, and organizational aspects of the 
nutritional problem. 

The organization of nutritional studies and their 
application to the question of raising the nutritional 
level of the community have received some special 
attention in XL S. S. 11., Japan, Great Britain, France, 
and America. There are institutes and laboratories 
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lor nutritional research in nil these* countries, and 
this is earned out both in the purely scientific 
aspect and in relation to social classes, occupations, 
institutions, and so on. The prolonged investigation 
of (Wry Mann on the nutritive value of milk, to 
which Sir V. (lowland Hopkins referred in an 
address before the Royal Society of Arts, has stimu- 
lated milk-consumption in Great Britain and it 
has been stated that the British Government supplied 
free milk to many thousands of children and mothers 
during the last year, fn II. S. S. It. the Soviet 
Government have, according to their usual methods 
instituted thorough-going enquiries into practically 
all aspects of nutrition and have taken steps to see 
that needs, and not income, must determine nutrition. 
In U. S. S. R. there is a State Institute of Nutrition 
at Moscow, besides another at Odessa, and a 
Vitamin Institute at I/ningrad. In Japan milk 
consumption has also made much head-wav, specially 
among school children under organized guidance 
and with very substantial State subsidy. 

The Problem of Nutrition in India 

In this country, MeCamson has done some 
pioneering work on nutrition. Goitre, stone, and 
night blindness have been associated with faulty 
nutrition. Beri-beri has long been known to be con- 
nected with vitamin deficiency. It is probable 
that many other disorders may have some relation to 
nutritional deficiency, though it may be to a limited 
extent. What is, however, more important to realize 
is that even when the dietary deficiency is not so 
great as to cause typical diseases, chronic subnutri- 
tion can produce a standard of health which is much 
below optimum. On such a low level of nutrition, 
efficiency and flu? capacity for resisting infections 
are inevitably undermined. 

From even a qualitative study of the dietetic 
habits of tin* people of this country, it is clear that 
the bulk of the masses an living on a very one-sided 
carbohydrate-rich diet. McCarrison has shown that 
the average Punjab diet is vastly superior to the 
average Bengal or Madras diet. Whole wheat is a 
more nutritive cereal than milled rice from the stand- 
points of protein, vitamin, as well as mineral values. 
Wc have found how low a diet consumed in a “mess” 
in Calcutta is in both vitamins A and B. 


Unfortunately, however, nutritional research in 
India is still in its infancy. Large numbers of food- 
stuffs have not yet been investigated with reference 
to protein, vitamin, and mineral values. The useful- 
ness of such research is indicated by the fact that 
some common fruits like; the mango, guava, and pine- 
apple have* been found to be riehe*r in vitamin C than 
the* Inelian lemon and orange*, the well-known anti- 
scorbutics. The liver oils of several kinels of fish in 
Bengal have been found to be considerably richer than 
cod-liver oil in vitamin A. Investigation of the protein 
anel mineral values of some* vegetables has shown that 
the* eomuinn vegetable, pa/ta (le*ave*s of Trichosauthcs 
dinicn\ is a particularly important foodstuff, being 
fairly rie*h in ealeium, phosphorus, iron, and protein. 
What is, howe*ve*r, nee*d( i el is a systematic survey of 
the* nutritive* value's of Indian fooelstulls and this 
has l>e*e*n undertaken at tin* Inelian Institute* for 
Medical Re*se*are*h. The ehemie*al and bio!e>gie*al 
study of actual dietaries as they are* consumes! in 
families and institutions is also highly important, 
because it is by relating this information to the* rc- 
se*are*hcs on individual fooelstulls that moele»l die- 
t aril's can be constructed. It is obvious that the* 
problem of nutrition is intimately connected with 
agriculture and medicine ((‘specially preventive), and 
these implications should re»ceive* the* requisite 
attention. 

Some Suggestions 

It is csscnthd that the* nutritional researches that 
are* being carried on at different centre's in India 
should be* co-ordinates!. The* climates, soils, and 
dietary traditions vary from place* to place. Different 
kinds of foodstuffs are available* at different places. 
Different occupations re*quire, as is well known, 
different nutritional standards. In orde»r that all 
nutritional researches in this country might How in 
one hig stream for the* promotion of a higher standard 
of health of the* people, it se*e»nis desirable that a Cen- 
tral Nutrition Board should be formed, as I have 
suggested several times during the last two years. 
It would not be* out of place if the* Indian Science 
Congress takes initiative* in this direction, presenting 
as it docs an All-India scientific forum. 

This Board or Committee should try for the 
establishment of a Central Institute of Nutrition (as 
has also been recommended by the Agriculture and 
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Labour Commissions), which should carry on ro- The problem of the nutrition of children, adole- 

searches in purely scientific as well as in all applied scents, pregnant and nursing women, and of working 

aspects, and should form an authoritative body for class populations should receive special attention, 

controlling and directing the dietary habits in this It is only when sufficient data have been culled that 

country both for individuals and lor institutions. The we shall be able to feed our nation intelligently, so 

Institute should work in dose, co-operation with far as the appalling poverty of the Indian people 

organizations representing agriculture and medicine. would allow. 


dliporc Observatory 
Seismic Statement for October, 1935 
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The Nobel Prize ftwcirds in Physics 
and Chemistry, 1935 

M. K. Saha 


PHYSICS : Dr. James Chadwick. 

Dr. J. Chadwick to whom the* Nobel Prize.* in 
Physics for 10.35 has been awarded has been a 
pupil and eo worker of Lord Rutherford, and was 
until recently assistant director of Radioactive 
Research in tin* Cavendish Laboratory, Cambridge. 
IJc has lx*(*n throughout his career associated 
with Lord Rutherford in his investigations on tin* 
nuclei of atoms. In 1011, Rutherford had shown 
definitely from large angle scattering of «- rays that 
the whole positive charge and the mass of the 
atom is concentrated within a minute region or 
nucleus in the centre of the atom. The dimension 
of the nucleus was shown to be a hundred thousand 
times less than that of the atom. The nuclear 
theory of the atom was the basis on which Rohr 
in 1013 built up bis wonderful theory of the atomic 
spectra. 

While the other workers were utilizing the 
nuclear theory on other directions, Lord Rutherford 
and his pupils were concentrating their energies on 
the structure of the nucleus itself. In 1030, Chad- 
wick showed that by an accurate determination of 
large angle scattering it is possible to estimate accu- 
rately the charge on the nucleus. In 1025, Ruther- 
ford and Chadwick showed that by bombarding the 
light elements with high speed «-raya we can 
find out whether the inverse square law held right 
up to the nucleus. They found considerable devia- 
tions from it at close quarters to the nucleus, and 
discovered that apparently near the nucleus the 
repulsion changes to attraction, creating what is 
known as the Potential Barrier. But for this 
barrier, the nucleus would automatically explode 
as it is composed of particles which mutually repel 
each other, in 1021, Rutherford bombarded the 
nucleus of nitrogen atom by high speed a -particles 
from ThC, and showed that the nucleus was disrup- 


ted and proton was emitted. This discovery opened 
the way to the wonderful series of experiments in 
the modern nuclear physics on the artificial trans- 
formation of elements. 

The circumstances which led to the discovery 
of the neutron for which a Nobel Prize has been 
awarded to l)r. Chadwick an* quite simple. Bothc 
and Geiger in Germany allowed the element beryl- 
lium to be bombarded by high speed a-rays from Po 
and found that Re gave highly penetrating radiation. 
The nature of this radiation was investigated by 
Bothc and Becker and by Curie and Joliot in Paris 
but it was left to Chadwick to give the correct 
interpretation of these radiations. Withdrawing tin* 
source of Po Chadwick and his coworkers placed a 
block of paraffin in front of the Bc-sample. An 
examination by means of Geiger-Miiller counter 
showed that- high speed protons, or hydrogen nuclei, 
have been emitted by the paraffin block. Further, 
considerations of the range and ionization of parti- 
cles produced by the protons showed that their 
origin must be due to their impact with very fast 
particles of mass nearly equal to that of the proton. 
From a detailed study of the energy and the extreme- 
ly high penetrating power of the new particles, they 
wen* identified by Chadwick with particles of mass 1 
and charge 0 and were called neutrons. A more 
detailed account has been given by professor Saha 
in Science and Culture of June, 1935. 

The properties of the neutron are now being 
vigorously investigated all over the world. It has 
been found that though it has no charge, it possesses 
a magnetic moment which is of the same order of 
magnitude* as that of the proton, vix. eh /fa Me. It 
is not yet quite clear how this moment arises. The 
neutron may be a doublet composed of two magnetic 
particles of opposite signs, as suggested by Kothari. 
Recently Chadwick and Goldhaber have shown that 
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the neutron is heavier than the proton. This dis- 
covery perhaps negatives the earlier idea that the 
proton is a neutron plus a positron. It appears more 
likely that a neutron is a proton plus an electron. 

The discovery of the neutron has thus created 
quite a new situation regarding the origin of electri- 
cal charge, mass, origin of magnetism, and the ques- 
tion of fundamental particles in nuclear constitution. 
There can be no doubt that future years will see 
more exciting discoveries in this line. 

CHEMISTRY : Prof. F. Joliot, and Madam 
Irene Curie- Joliot. 

Madame Irene Curie-Joliot who, with horhusbatid, 
Prof. E. Joliot, has been awarded the Nobel Prize 
in Chemistry is the daughter of the celebrated 
scientific couple, Prof. I*. Curie and Madame Curie, 
the joint discoverers of Radium. So it appears that 
in this case family history has repeated itself. 

The award has been made for their discovery 
of “Induced Radioactivity.” The discovery of 
Radioactivity itself was made by J. Bcequerel in 
IS9(i, but the proper understanding of the pheno- 
menon was arrived at by the successive researches 
of Prof, and M. Curie, Rutherford and Sotltly, and 
other workers. Rut lip to 1925, it was found that 
the phenomenon was confined only to heavy elements 
(uranium to lead), though some light elements like 
potassium and rubidium were also known to possess 
slight radioactivity. For a long time, the French 
school of investigators, inspite of the great initial 
work of the (Airies, made no first class contribution 
to the subject of radioactivity and the Joliots them- 
selves narrowly missed the discovery of the neutron , 
for they were under the impression that the neutrons 
were hard gamma rays. 

This failure was however amply compensated 
by their discovery of ‘Induced Radioactivity’ in 
1934. In April of this year the Joliots were bom- 
barding boron, magnesium and aluminium with 
“-particles, thus trying to repeat Rutherford’s earlier 
attempts at nucleus breaking. They were obtaining 
protons, neutrons, positrons, and y-rays, The idea 
occurred to them, however, to test whether even after 
the removal of the bombarding “-particles any 
activity could be traced in the atoms which were 
subjected to the “-ray bombardment. They found 

10 


that the atoms were still active, and the activity 
was traced to the emission of positrons bv the nuclei. 
The activity was found to decay according to the 
law of monomolecular reactions just as in the case 
of ordinary radioactive bodies, and the half value 
period was found to bo 14 minutes for B, 2.5 minutes 
for Mg, 3.25 minutes for Al. The process may be 
described as follows : 

Rj° + I IeJ >N} 3 + 

Nj’ > e* 8 4- e H 

/. e. when the u-particle enters the nucleus of Rj U it 
shoots out a neutron, and N* 3 is formed. But N}* 
is unstable, as its mass 13 is less than 2 x 7 so it tries 
to revert to a stable state. It can do so only by the 
emission of a positron e* and Cj 3 so formed is stable. 

The work of (.'uric and Joliot has been elegantly 
extended by Fermi and his pupils in Italy. In the 
original experiments of Curie-Joliot, n-partielcs from 
ThC were used for bombarding the nuclei. Rut on 
account of the existence of a potential barrier in 
the nucleus, there is a sharp limit to the closest 
approach of the particles to the centre of the nucleus. 
To obtain still closer collisions, Fermi employed 
neutrons as the bombarding particles. The 
neutron having practically no electrical charge at 
all cannot be stopped by the potential barrier, and 
can thus penetrate deep into the nucleus. In this way 
Fermi and his collaborators have made a systematic 
study of induced radioactivity from all the elements 
in the periodic table and their different isotopes. 

The process of induced radioactivity leads to the, 
formation of many nuclei not ordinarily known. Tn 
fact, ("uric and joliot have been able to separate a 
whole group of radioactive elements of the series 
•In + 1 formed by this process. This adds a new 
group to the three scries of radioactive elements In 
(Thorium family), 4n + 2 (Uranium Radium family) 
and 4n + 3 (Actinium family) already known. 

The nuclear interactions of induced radioactivity 
have led to a new estimation of the neutron, and 
thus throw light on a highly controversial question. 
The phenomenon of induced radioactivity has thus 
led to many interesting consequences, and is believed 
to be a potential source of future informations 
regarding the structure of nuclei. 



Hlkali soils and their Reclamation 

M. R. Dhdr 

Professor of ('hnnistry. Allahabad I T nirersihj . 


Baron Beithollet, fine of the greatest Itiminarie.- 
of Preneh Sen-nee, who accompanied Napolcnu in 
liis Kgyptian expedition towards the end of tin* 
iNtli century wji> ".truck by the* fact that solid suelimu 
carbonate existed on the hanks of the Nile. Being 
oik* of tlu* founders of the law of mass aetioii 
IVrlhollet believed that the sodium earbouate was 
formed hy the interaetion of sodium chloride 
obtained by tin* Hooding of the Nile and the eal<‘iiuu 
carbonate present in the soil. This hypothesis was 
supported by Millard and his colleagues in ( Nili- 
fornia, who are pioneers in the reclamation of alkali 
soils in the I’nited Stales, and by the workers in 
the f ’lilted States Bureau of Soils. 

An Ingenious explanation of the formation of 
sodium carbonate was o tiered by Raul ele Mondesir 
in 1 SJSS. He was impressed by the fact that cal- 
cium chloride is obtainable in the :iei|iicoiis extract 
of a soil situated near the sea. And he believed 
that it must have been found by the action of sodium 
chloride on the soil, lie tried to explain what 
happened to tin* sodium which did not exist in 
the soluble state. In order to test this point, he 
treated soil with a solution of sodium chloride in 
the laboratory and could obtain calcium chloride 
and an insoluble sodium compound. When calcium 
cloride is removed by washing, the insoluble 
sodium compound is easily decomposed by the 
action of carbonic acid forming sodium carbonate. 
By the successive interaction of sodium chloride, 
water, carbonic acid, and water again, he was able 
to obtain 100 gins, of sodium carbonate from 1 kg 
of soil. II is experiments prove, therefore, that the 
sodium chloride does not react with calcium car- 
bonate as was assumed by Berthollet, but it reacts 
with the soil forming a sodium adsorption complex 
and calcium cldorid>> which can bo removed by 
washing, The sodium adsorption complex can be 
decomposed by carbonic acid with the formation 
of sodium carbonate. The explanation of Paul dc 


Mondesir ha* been developed and supported by the 
well-known Russian exponent of soil science, Dr. 
(iedroix and is generally accepted. 

Principles of (\>lloid Chemistry were utilized 
by (Jedroiz in his investigations on alkali soils of 
Russia and their reclamation. (Jedroiz observed 
that the amount of sodium carbonate that could he 
dissolved by adding water decreased with successive 
addition of water, lie concluded that tin* sodium 
carbonate existed in the adsorbed state* in the soil. 
When the soil was treated with sodium sulphate 
or chloride* the amount of sodium carbonate* extrae- 
te*d with water incrcnse*d. When sodium chloride* and 
calcium carbonate* were* aeldeel to soil anel extracted 
with water, small amounts of sodium carbonate* were* 
obtained. Plena his experiments (ledreiiz eone*liie!rel 
that the* Ibniintinii of soelium carbonate in the alkali 
soil proceeds in thre*e* stages— -the* lirst is the* reac- 
tion between the* soelium chle>ride* and the* soil, the 
se*cond is the* washing away id* the soluble* product, 
anel the* thirel is the* reaction between the insoluble* 
seulium e*ompounel and the carbonate*. The simplest 
explanation is to assume* that the* sodium e'ldoriele 
r< *ae*te*el with the* ze*e»litie* silicates forming a sodium 
clay whie*h rea«*ts with the* carbonate te> form sodium 
e*arl)euiate* aim a calcium clay. This explanation of 
the* formation of the* alkaline soils leads us to a 
method of reclaiming them. Washing away e>f the* 
carbonate with water is ccrlninly inadequate as 
long as the <*Iay remains a sodium one*. The pro- 
per ste*p should be* the replacement. e>f sodium by 
calcium and this was etlected by Ililgard and his 
associates in (\dife>niia for the* reclamation of alkali 
soils in the We*st(*rn State's of the United States. The 
alkali .soil was treated with gypsum (calcium sul- 
phate*) anel followed by Hooding with water ; 12 toils 
of gypsum per acre* of soil was used and this le.’d 
to the. formation of sodium sulphate which could 
be washed away and the sodium clay was converted 
into the calcium one. The gypsum treatment was 
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also adopted in reclaiming largo tracts of land in 
.Russia according to the suggest inn of (iedroix and his 
colleagues. 

Powdered sulphur at the rate of JO-.JO ewt. per 
acre has been used with beneficial results for the 
reclamation of alkaline soils. By tin* joint notion 
of bacteria and light the sulphur is oxidized in the 
soil forming sulphuric acid, which neutralizes (lie 
alkali present in (In 1 alkali soils. Ammonium sul- 
phate has also been used, and this reacts with 
calcium carbonate forming calcium sulphate, which 
can be washed out by flooding. 

The reclamation of Hungarian alkali soils has 
boon carried on by do* Sigmond. The soils contain- 
ing sodium salts arc reclaimed by reducing the 
evaporation from the surface and bv growing lucerne 
which requires large amounts of moist lire and dries 
up the soil. In this way, the upward movement of 
the salt is decreased. Press lime, gyp-um, farmyard 
manure, etc. have also been used in dissolving the 
calcium carbonate. 

Interesting results have been obtained in the 
reclamation of the soil spoilt hv sea water by I)y- 
moud and his colleagues in Kngland. They observed 
that flooding of laud by sea water at liiM kills the 
vegetation by the direct action of the salt. When 
the flood subsided and the rain started, the soil- 
were washed resulting in a partial removal of the 
salts deposited from th(* sea water. At this stage, 
the soil was well suited for a good crop yield. But 
when the soil was further washed by rain, it deteri- 
orated, as the small amounts of salts necessary for 
the flocculation of the clay particles were removed 
and the clayey soil did not subside lor weeks, and 
hence cultivation was difficult. Dynmnd showed 
that calcium and magnesium of the soil were dis- 
placed by sodium from the salt water. The initial 
favourable effect was due to the coagulating action 
of the residual salt, left on the clay. But when the 
salts were further washed away by rain, the lack of 
the presence of electrolytes caused the soil to be 
muddy, and flocculation of the clay particles difficult. 

Dutch investigators, notably Ilissink and his colla- 
borators, from their experience in the Zuyder Zee 
reclamation scheme, are in agreement with the obser- 
vations of Dymoncl and his colleagues. Hissink has 


stated that tin* soil left after the sea water has 
drained away is infertile, because it contains sodium 
(day, and in order to make it fertile it must be con- 
verted into a calcium clay. The Dutch -oil contains 
enough calcium for the conversion of the sodium 
into a calcium clay, but the operation takes time. 

The Dutch investigators have found that the 
soil in the Zuyder Zee area contains sufficient 
amount of calcium salts for the conversion of the 
sodium clay into the calcium one. In the liist year 
after the drainage of the sea water, the soil is sticky, 
wet, and infertile, and unsuitable for vegetation. 
r>i the second year, the rain water removes a good 
deal of the salt and the '-oil dries up appreciably 
and is suitable for plant, growth. But this state 
of allairs does not last long, and in the third year, 
practically all (he salt is washed out again making 
the soil sticky and unsatisfactory Ibr cultivation. 
In the fourth year, the calcium compounds react 
with the sodium soil converting it into a calcium one; 
thus the soil Is made suitable for plant growth and 
at this stage the Dutch farmers begin their culti- 
vation. 

Tt wil be evident from the aforesaid that much 
work has been done in the reclamation of alkali 
soils in the I 'nited States. Hussia, Hungary, Kngland, 
France, and Holland. No systematic work has been 
carried out in this country in reclaiming huge tracts 
of alkali soils in Northern India as well as in the 
sea-water-damaged lands is Sundar Bans in Bengal 
and in the Bombay Presidency. 

A systematic investigation is in progress in the 
Allahabad t’niversity ('hcmicnl Laboratory for tin* 
reclamation of alkali soils of the dry tracts of 
Northern India by the application of molasses. It 
is well known that molasses contains between lit) 
to (55 per cent of carbohydrates, 4. 5'» potash, 2 % 
lime, 0.5 % phosphoric acid, 0.5", silica, 0.5 \ iron 
and aluminium oxides, 0. 5 ", combined nitro- 
gen, and the rest water. Moreover molasses is 
distinctly acidic. Research work carried on in 
Allahabad, Bangalore, Java, Jlawai, and other sugar 
producing countries, shows that when molasses is 
added to the soil along with carbonic acid, organic 
acids like aeitic, propionic, butyric, lactic, etc. are 
produced in the early stages in the decomposition 
and partial oxidation of the carbohydrates present 
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in molasses. Consequently, the acids present in 
molasses and those obtained from the decomposi- 
tions and partial oxidation can neutralize the alkali 
of the soils, rich in alkali. Moreover, the carbonic 
acid which is produced in large amounts from the 
decomposition and oxidation of the carbohydrates 
can convert the sodium carbonate into bicarbonate. 
Also in the process of the escape of carbonic acid 
from the soil, the latter is rendered porous and its 
tilth is improved. The investigations at Allahabad 
show definitely that the moisture content of the 
molassed soil is appieciably higher than that of the 
unmolassed one. The lime which is added to the 
soil along with the molasses is helpful in the conver- 
sion of the sodium soil into the calcium one. 

Tn publications on the utilization of molasses 
as a fertilizer, we from Allahabad have shown 
that ammonium salts and total nitrogen are increased 
when molasses are added to the soil which 
has to be aerated by ploughing. It has been estab- 
lished that the energy set free in the oxidation of 
the carbohydrates of the molassces is utilized in the 
fixation of the atmospheric nitrogen in the soil. The 
oxidation of the carbohydrates in tin* molasses lead- 
ing to nitrogen fixation can be effected through the 
agency of bacteria (azotobacter) sunlight, inductors 
and catalysts like iron, copper, manganese, and tita- 
nium compounds. All these substances are present 
in the soil under normal conditions. Hence along 
with the neutralization of the sodium carbonate of 
the alkali soils by the acids produced in the de- 
composition and partial oxidation of the carbohy- 
drates of the molasses, appreciable amounts of ammo- 
nium salts and proteins are added to the soil which 
is thus rendered fertile. The acetate, propionate, 
butyrate, lactate etc. produced in the neutralization 
of the organic, acids obtained from molasses and 
sodium carbonate of the alkaline soils are also oxi- 
dized in the soil in course of time, liberating further 
energy to be utilized in the fixation of atmospheric 
nitrogen. 

It is well known that when energy-rich subs- 


tances like carbohydrates, proteins, etc. are added 
to the soil its microbial population is greatly in- 
creased, as the micro-organisms can utilize the energy- 
rich compounds as food for their growth and multi 
plication. The micro-organisms arc helpful in the 
decomposition of the soil organic compounds, and 
in the conservation of the nitrogen, and thus the 
porosity and fertility of the soil is increased, The 
workers at Allahabad and at Java have shown that 
the fertilizing action of molasses when added to 
ordinary soils is not due almost exclusively to the 
carbohydrates existing in the molasses, as it has been 
established that the effect produced by equivalent 
amounts of nitrogenous compounds, potash, and 
phosphate on the growth of vegetation is exceedingly 
small in comparison with the effect produced with 
molasses. 

Molasses to the extent of 90-270 maunds per 
acre lias been applied to some alkaline fields in Cawn- 
pore and other places in the United Provinces in 
two consecutive years, and three months after the 
second application an excellent crop of sun-hemp 
was obtained where no vegetation could be grown 
due to tin* high alkalinity of the soil. IT a larger 
quantity of molasses wen* used, say 300-500 
maunds per acre on the alkali soil, plants would be 
grown in them six months after the applica- 
tion of the molasses. It is clear therefore that 
over and above the well-known methods available 
for the reclamation of alkali soils (e. g. addition of 
powdered sulphur, gypsum, ammonium sulphate 
etc.) molasses can be utilized in the reclamation of 
alkali soils. This method should be useful especi- 
ally iu areas near sugar factories. Molasses when 
added to the soil neutralizes the sodium carbonate* 
of the alkali soils, increases the soil micro-organisms, 
the nitrogen and ammonia contents, and also the 
water retention capacity. Moreover, it improves the 
soil tilth and humus content. The? calcium added 
with molasses also helps in the conversion of the 
sodium clay into the calcium one, and all these go 
to the reclamation of the alkali soils. 



Sir U. M. Brcihmcichciri 


lie (fire below a brief sketch of the life and ». cork of Sir I'pendra Xath H nth madia ri, who lias been 

Indian Science Conrjrexs to be held at Indore 
will be of tf rent interest to the public in (jeneral and the 


elected the General President of the ne.rt session of the 
in . lanuarjf W-M. IV e hare no doubt that it 
scientists in particular .- — Kditoh, Sciknck 

Sir rpendraiiath Brahmne*hari wa.* lx »rn on t lie 
Till June, 1 tS7 T>, in 'Jamalpur, K. I. Ry. (|)t. Monghyrl, 
where liis lather, tin* late Dr. .\ilmoney Brahmnehari 
spent tin* whole of hi* ollicial caiver in the Medina) 
Service of th(* Railway, 
being held in great 
esteem by both Kuro- 
pcaiis and Indian*. 

T h c n a m e, I ) r . 

Nilmonov” was a 
hons(*hoId word among 
I he ni(*nibers of (lie 
stall* of the Hast 
Indian Railway, even 
several years after hi.* 
retirement from .*er- 
viee. 

Sir rpendranalh 
took his B. A. decree 
from 
( ollejre 

he was awarded the 
Tlnvyates Medal for 
s ( a n <1 i n g lirst in 
Honours in Mathe- 
maties. Kor sometime 
he could not make up 
his mind whether lie 
should ge> up for higher 
studies in mat hematics, 
chemistry, or medi- 
cine. This thought 
continued for some- 
lime in his mind, even 

after entering upon his medical studies. And finally 
when he decided to study medicine with higher 
chemistry, he left mathematics with a sigh. I lie 
combination of the knowledge oi higher chemistry 


with medicine no doubt helped him in his future 
researches. During the course 1 of hi* studies in 
medicine in the lirst year he took his Master’s 

from the Presidency 
( Ml lege, Calcutta, in 
the first class, obtain- 
ing the Iniversity 
Silver Medal. He 
passed tin* M. R. exa- 
mination in 1N!I8. stand- 
ing lirst in Medicine 
and Surgery for which 
lit* obtained the 
(iuodeve and Mc- 
Leod's medals. lb* 
passed the M. I). exa- 
mination in and 

obtained the Ph. I), 
degree in Physiology in 
MM) I, his thesis being 
ShnUcs i n / Inentohjsis. 
Sir l pendranath was a 
Coates Medallist and 
Winner of (irillith 
Memorial Prize of the 
( aleutta I ’niversity, 
a Minto Medallist 
of the Calcutta 
School of Tropical 
Medicine and I Iygicnc 
and Sir Willi am 

.1 o u es Medallist 
of the Asiatic Society 
of Bengal. 

Sir rpeudranath’s versatile knowledge* and intelli- 
gence attracted the attention of tin* professors of 
the* Medical College of Bengal, and after his gradua- 
tion. many of his professors wanted him to be tlinir 
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assistant. After hesitating tor sometime lie decided 
to he :i physician. For :i short time lie worked 
under Sir (Jerald Bomford who regarded him as a 
living dictionary of medieine. lie was so iiiueh 
impressed with young Brahmachari's capacity for 
researeh and assiduity in the discharge of his duties 
that lie very soon got him appointed as teacher of 
Pathology and Materia Mediea in the Dacca Medical 
School. In Dacca he did researches with Sir Neil 
('amphcll, Superintendent of the Medical School. 
Subsequently, he was appointed teacher of Medicine 
in the ( 'amphcll Medical School, Calcutta, lie was 
elevated to this coveted post within a short period 
alter entering into service. This post he occupied 
for nearly ‘20 years. He carricsl on most of his 
researches in kala-u/.ar in the (amphcll Medical 
School. It was here that he made his monumental 
discovery of I rea SHhmnine. lie retired from 
(lovcrnmcnt service as an additional physician in the 
Medical ( Ml lege Hospitals of Bengal. He was for 
sometime financed for his researches by the 1 Indian 
Research Fund Association. 

Sir ( 'peudrnnnth is one of the lending physician- 
of Calcutta; President, Indian Science Congress, 
Ibffb ; Prof oh >r of Tropical Medicine, Carmichael 
Medical College, Calcutta : President, Indian Chemi- 
cal Society ; President, Indian Committee, Interna- 
tional Society of Microbiology ; President, Society of 
Biological Chemists, India ; Head of the Department 
( f Bio-chemistry. Calcutta (’Diversity: Vice-Presi- 
dent, Asiatic Society of Bengal ; Vice-President, 
Indian Association for the Cultivation of Science; 
Vice-President, National Institute of Sciences of 
India, lbffo ; Member of the Syndicate and President 
of ;h 1 Board of Studies in Medicine of the Calcutta 
I ’Diversity ; Chairman of the Board of Industries, 
Bengal, lie is a Fellow of the I ’diversity of Calcutta 
for upwards of MO years ; Fellow, Asiatic Society 
of Bengal ; Fellow, Royal Society of Medicine, 
London ; Fellow, Royal Society of Tropical Medicine 
Hygiene, London ; Hotly, bellow, State Medical 
Faculty of Bengal. 

Sir Cpendrauath was President, Asiatic* Society 
of Bengal BUS 2b) ; Secretary, Medical Section, 
Asiatic Society of Bengal for several years ; Presi- 
dent, Medieal and Veterinary Section, Indian Science 


Congress (IbffO) ; Member, Cmineil of Tropical Medi- 
eine and Hygiene, International Congress of Medieine, 
London (1 bl.‘lj : member of the Council of Medical 
Registration of Bengal ; Member, (inventing Body 
of the State* Medieal Faculty of Bengal ; llony. 
Assistant Surgeon to tin* Viceroy and (Jovernor- 
(Jcncml of India ; President. Indian Provincial Medi- 
cal Services Assoeiation. 

Sir Cpendrauath has won for himself an inter- 
national reputation as a research worker. Sinee the* 
beginning of Ids official career he carried oil exten- 
sive* researches in connection with tropical diseases 
such a* kala-azar. malaria, hlack-water fever, etc, 
lb* also made many contributions in chemistry. Some* 
of his earlier researches were devoted to hin-chemis- 
try and these wen* published in the llin-elteiuieal 
Journal. Recognizing his turn of mind towards 
bio-chemistry, Sir Ashutosh Mukerjee, Vice-Chan- 
cellor, Calcutta Ciiiversitv, gave him a well-equipped 
room in the College of Science, ('diversity of Calcutta 
for Lis researches. 

Karly in his official career, he discovered in Ibtll 
the prevalence of quartan fever in Bengal which 
was considered in those days to he extremely rare 
in India. 

In the course of his researches in kala-a/.ar In* 
discovered colloidal metallic antimony and showed 
its therapeutic value in flu* treatment of the disease, 
lie was the lirst to use successfully metallic anti- 
mony in a state of line subdivision intravcnousl) 
and of sodium antimony! tartrate in the treatment 
of kala-azar. 1 1 is subsequent researches in connec- 
tion with the chemotherapy of autimonial compounds 
in kala-azar infection which were published in suc- 
cessive series of papers in the Indian Journal of 
Medieal Ilaseare/t and which formed the basis of 
all subsequent modern treatment of the disease are 
well known. It is most creditable that he carried 
on his researches “in addition to his other heavy 
official and private medical work”. 

In the course of his research he drew attention 
to a remarkable undiscovered skin manifestation 
of the infection with Leislnnania Donovani which 
was named by him dermal loishmanoid and which 
was previously mistaken for leprosy. 
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His most outstanding work is tin* discovery of 
fJrwi Si tbn mute, an organic antimonial which 
stands today pre-eminent in the treatment of and 
campaign against kala-azar and ‘‘has deprived the 
disease of its terrors”. This discovery which “is a 
striking record of the value of well controlled re- 
search” is “a great work in the control of a terrible 
disease”. Sir Walter Morley Fletcher, Secretary. 
Medical Research Council, once remarked during 
his visit to Assam. “I had the pleasure of seeing the 
organized use of Dr. Rralunacharis antimony com- 
pound (urea stibamine) in the treatment of kala-azar, 
and the great saving of life resulting from it”. There 
is no doubt that urea stibamine is one of the most 
remarkable discoveries that have been made in 
tropical medicine during recent ye-irs. From a 
creative point of view, its discovery is as great as 
that of salvarsan and it- derivatives by Khrlich in 
the treatment of syphili-. 

Sir rpendranath is the founder of the Brahma- 
ehari Research Institute and it is creditable to him 
that all his researches after his retirement from 
service are being carried on with his own private 
means without any financial aid from outside. Since 
retiring he has been carrying on researches in 
diseases such as kala-azar. malaria, the chemistry 
and pharmacology of quinoline compounds, ami other 
subjects. Ilis papers, after his retirement from 
service in 1 !)27. numbering .‘Jo, have been published 
in the Transact inns nf the Boi/td Snciefi/ o f Tropica! 
Medicine d* Ihupene , Journal of Bharmaeohupi and 
K.rperi mental Therapeutics. Journal of the Indian 
(’hcmicnl Sncieftf . Journal and Broeecdimfs Asiatic 
Swirly of BenyaL Kr trait dn ('omptes Bendas dn 
f bn press International de Medicine Tropictdc et 
d'Hyyicne , Indian Journal of Medicine Jon raid of 
Tropica! Medicine *(■ Uyyicne , American Journal 
of Tropical Medicine* and Indian Medical (ia.ette. 

\\\s Treatise on l\aln-n\ar \* “the premier work 
on the subject.” Ill l!»*Jt> he wrote the chapter on 
kala-azar in l)r. Carl Menses Jlandhneh dec 
Tropenhranhhriten. 

As a teacher and educationist. Sir I peiidranath V 
work has been of the highest order and he Inis 
worked to tlm best interests of the institutions to 
which he has been attached. 


He has for upwards of .'JO years striven to main- 
tain the dignity and standard of teaching and 
examinations, as a teacher of medicine in Govern- 
ment service, as an examiner in medicine and science 
to the University, as a member of the Syndicate, as a 
member of the Faculties of medicine and Science in 
the University of Calcutta, and in framing tin* 
Calcutta University Regulations from the beginning 
of the Universities Act of 1 SMI I. As a member of 
the governing body of the State Medical Faculty of 
Bengal and of Bengal Council of Medical Registra- 
tion he took a very prominent part in the framing 
of their regulations when these bodies came into 
existence. 

As a philantlmmist. Sir Upendranalh has been 
doing great work. For his humane work, lie was 
nominated I Jony. Vice-president, Indian Red (Vos- 
Society. Ilis charitable gifts amount to nearly two 
lakhs of nmoes. Among the various institution- 
which have benefited from his philanthropy nnv la* 
mentioned — the Asiat'e Society of Ilcuo-d. Med'eal 
College of Hcnural. Indian Association fm* Cultivation 
of Science, Indian Science Congress, Viceroy’s 
Fart In |i lake Relief Fund. Ilis Maiestvs Silver 
.Jubilee Fund. Asluitosh College. Calcutta. Indian 
Red Cross Society, I/idy .Jackson’s Dar?eeling 
Victoria Hospital Fund, Board of Industries, Bengal, 
etc., etc. 

We would nuote a few lines from a sneeeli of 
Ids in which he spoke of research workers a« 
follows : 

“Tu dealing with research workers there should 
be no jealousy, no distinction of caste or 
creed, no diflerential treatment on the part 
of those who have the* privileged position 
of reeommnudiug sanction of mono for 
research. There should lie only one object, 
namely, the well-being of mankind. No per- 
sonal opinion or bias should retard the pro- 
gress of scientific research, even if the atti- 
tude of a research worker he not to one’s 
personal taste or inelination”. 

There is a Jinst of Sir Upendranath in the rooms 
of the Asiatic Society of Bengal, and a tablet with a 
plaque in the walls of the room in the Campbell 
Hospital where urea stibamine was discovered. This 
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tablet contains the following extracts from liis presi- 
dential address at the Annual Anniversary Meeting 
of the Asiatie Society of Rengal, 1 929-150 : 

“I shall n(‘ver forget that little room where 
urea stihamine was discovered, the room 
where I had to labour for months without 


a gas point or a water tap, and where I had 
to remain contented with my old kerosine 
hurricane lamp for my work at night* The 
room still remains, hut the signs of a labora- 
tory in it have completely disappeared. To 
me it will ever remain as a place of pilgri- 
mage, where the first light of urea stiba 
dawned upon my mind”. 


Obituary 

Professor Sylvciin Levi 


It is with feelings of profound sorrow that the 
scholastic world has learnt the sad and sudden 
death of Professor Sylvain Levi. A great Sanskrit 
scholar and one of tin* greatest authorities on 
Ihiddhism, Professor Levi was born in Paris on the 
-Nth Mandi ISli:}, and educated at the Sorbomic. 
In lSSti he was appointed niaitre de conference a 
I* Leole des Halites Kt tides and in I HNS) charge dr 
coiirs ft la Karaite des Lett res de Paris and it was in 
the following year that lie wrote his famous work, Lc 
Tlmil re Imtien which brought him the degree of 
Itnrfml tfr VElnl. In 1N9I he was appointed pro- 
fessenr an TolhVe de France of which he soon became 
the guiding spirit. During his sojourn in the Last 
and India in 1921-2.5, he spent a few months at 
Shantiniketan where he delivered a series of lectures 


on Ihiddhism. The (’aleiitta Lniversity conferred 
on him the degree of 1). Lilt, honoris causa. In 
19L.NI lie was invited to Japan where lie did some 
remarkable work and was appointed Directrur de 
la Maison Kraiico-Jnpoiinisc A Tokio. Professor 
Sylvain Levi was connected with many learned 
societies. He was a Member of the Royal Asiatie 
Society, London, and American Oriental Society. 
New York, and President of the Soeiete Asiatique 
Paris. He was a linguist of repute and knew forty- 
live languages. Among his works mention may be 
made of Lc Then (re Ltd ten , La Doctrine. i(n Sacri- 
fice flans lc lirnh/nnnns, J.e Xipal and TJ Lab el Ir 
Mamie. We hope to publish in a subsequent issue 
a detailed account of the life and works of the late 
professor. 
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Obituary 


Sir J. C. McLennan 


Sir »J. McLennan, K. B. K., I 1 ’. K. S., wlio.sc 
obituary appears in Xfi/itn\ Oct. 1!), 1335, will be 
remembered by many friends in India. Sir .1. J. 
Thomson records in tin* history of the Cavendish 
Laboratory that McLennan, Rutherford, and Town- 
send arrived on the same day at Cambridge, and 
were initiated into researches on the loni'.ntion of 
f/ftsrs , then being pursued vigorously at the Cavendish 
Laboratory. Of these*, McLennan was a Canadian, 
Rutherford was from New Zealand, and Townsend 
Irom Ireland. It was an 1N51 Kxhibitiou .scholarship 
which enabled McLennan to complete his research 
training in Kngland. 

McLennan was lor long Protestor o! Physio at 
the Cniversitv of Toronto, and the great physical 
laboratory there which bears his name was due to 
his energy and initiative. His contributions to 
physics were many and varied : probably the work 
by which lie will be best known is his identification 
of the green line /..">3().‘>, which is obtained in t In- 
spectra of night sky and the aurora. Formerly, it 
was ascribed to a hypothetical geocoroiiium. then to 
solid nitrogen. But McLennan obtained it in dis- 
charge through oxygen, and proved that geoeoroniuni 
was none other than our old friend oxygen. Not 
only that, he traced it to (In* interesting forbidden 
transition -})' ( 1 / Y — l -s' 0 ). The discovery followed 


closely on Bowen’s identification of nebular lines, and 
is extremely important for theories of the upper air. 

McLennan with Rutherford discovered that 
closely shielded vessels get ionized spontaneously 
even when extreme precaution* arc taken for 
insulation. This is now known to be dm* to Cosmic 
rtn/s , but the observation was not further pursued 
by the first discoverers. 

An immense amount of work in different branches 
of physics was carried on by McLennan, and his 
pupils on spectroscopy, ionization potential ol ele- 
ments, and low temperature. The ( r\ogenic Labora- 
tory at Toronto which i- one of the best in the world 
was due to his energy and enthusiasm. After retire- 
ment he settled in Kiiglnnd. but neither retirement 
nor age appeared to have diminished his activities. 

Prof. McLennan acted as external examiner to 
many Indian aspirants after the doctorate degree, 
and the writer of this note had t ho privilege of 
making his personal uc<|iiniutaucc during the Volta 
(Vnlonary at (Mum, which soon ripened into dose 
and warm friendship. Me will live in his memory 
as a kindly and general personality, always keeping 
a smiling face, and youthful enthusiasm for scientific 
work, and ready to help others in times of necessity. 

.1/. A’. N. 
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The Irrigation Department of Bengal 

'Hu* Irrigation Department of Bengal have of 
late been making a very laudable effort in educating 
tile public about the work done by tin* department 
for the welfare of tile pro\ inee. We need refer to 
the very useful and suggestive artieles written for 
Sc’iknck and Cri/rriiK by Mr. S. C. Majumder. 
Tin* other officers an* also following suit. 

The Daily Press (.Imritn Har:nr Pairiha, 22 
October) published an article from A. Finlayson, 
Kxecutive Kngineer. Dredger Dixisioii, a sum 
mary of which is published above. Mr. Finlay 
son informs us that the Bengal (>o\ eminent 
possesses five dredgers which are mainly occupied 
in keeping the steamer routes clear by dredging river 
channels which are being silled up. We would have 
very much appreciated if tin* writer gate some infor 
mation about the capital expenditure on these dredgers 
ami their maintenance charges. From the article it 
further appears that the dredgers have been \erv little 
used for any river-training work which will benefit 
the rural population of Bengal. Our information is 
that both the capital expenditure and maintenance 
charges are disproportionately high, regarding the 
work done by the dredgers, and they have very seldom 
been used for dredging rivers wliieli will prove bene- 
ficial to the country side. 

It may not lx* known to the public that the 
dredgers, Ilonaidshay and Burdwan, were bought for 
excavating the projected Grand Trunk Canal which 
was to open up a shorter route from Calcutta to 
Kastcrn Bengal, at the initiation of flu* then Chief 
Kngineer. The scheme was very adversely criticized by 
Sir William Willcocks, in bis readership lectures to 
I he C alcutta University, and also by Mr. Nalini 
It an) an Sarkar in the Legislative Council. It appears 
that the scheme lias been dropped, but the public 
would like to know what useful work lias been done 
by those two dredgers all these ten years. 

Mr- Madnvi Mohan Varman. a very active Coim- 
ei! lor of the Calcutta Corporation, delivered a lecture 
in the Hotary Club on the drainage problem of Bengal, 


in which lie referred to the opinion of a certain high 
officer of the Irrigation Department that the Hooghly 
is carrying less water Ilian before on account of 
canalization of the Ganges and the Jumna in their 
upper reaches, and therefore the capacity of the 
Hooghly to carry away the sewerage of Calcutta has 
been diminished. We art* simply astounded at the 
amazing ignorance shown by this high officer of the 
Irrigation Department, and it is in Ids interest that 
Mr. Varman does not reveal his identity. For it is 
well known that the deterioration of the llooghli is 
due to the silting of the Bhagirathi. the Jclangi and 
the Mathablianga at their off-takes from the Ganges 
(the Padma), and that the canalization of the Ganges 
and the Jumna in tin* United Provinces lias nothing 
to do with it. The maximum Hood discharge of the 
Ganges at Sarah is 2 million msecs. and all this 
passes through the Padma Channel. If tin* mouths 
of the three rivers are cleaned and opened, and other 
steps are taken (e.r/. by the building of a barrage as 
suggested by Willcocks) for diverting a part of the 
Ganges Hood to Central Bengal, the Hoogly would 
greatly improve. We can assure our friend in the 
Irrigation Department that there would he no dearth 
of water in Bengal if more water is taken out of the 
(ranges system by canalization in tin* up-country, as 
Hu* rainfall in Bengal is quite sufficient for keeping 
tin* rivers full. 

Display of such amazing ignorance on the pa rt 
of high officers shows that the organization of the 
Irrigation Department in Bengal is extremely defee 
live. As a matter of fact, the problem of Bengal 
is not irrigation, but storage and equable distribution 
of water, and in some places quick discharge of 
water. This can be done if there be a Uivcr Section 
whose duty it will be to measure the discharges of 
waters throughout the year, follow the. progressive 
changes in the rivers, and adopt intelligent remedial 
measures. In other words, knowledge must be 
obtained of all factors, and a synoptic study of such 
knowledge must be made before any great engineering 
scheme is undertaken. We submit that the Irrigation 
Department neither possesses such knowledge, nor 
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has the equipment to make such studies. Hntli in 
the past and At the present time, iniieli public money 
is being wasted on ill-thought-out engineering schemes 
because of paucity of data, ami lack of knowledge. 
In fact, the whole department should be overhauled 
and reorganized on a new basis. 

Dredging of Bengal Rivers 

Following is an abstract of an article, “ Main 
lenancc of Navigable Communications by Dredging," 
by A. Finlayson, Kxccutive Kngineer, Dredger 
Division, appearing in The Amnia Har:ar Patrika of 
October 22, 1935. 

In tin* communication system of Bengal, rivers 
play a much more important part than either railways 
or roads and so the upkeep of her river system is 
an extremely important matter for Bengal. Rivers 
in Bengal gradually deteriorate owing (o progressive 
deltaic action, specially the cross channels (east-west) 
generally die out near the apex of the delta, and 
new ones are formed in the lower portions. The 
softness of the soil, tidal action, annual Hoods, slow 
oscillation of the river courses in the course of delta 
building, all these factors tend to make the river 
system of Bengal extremely impermanent and eonti 
uuously changing. Yet it is of vital importance to 
the province that rivers be preserved in a suitable 
condition. 'Flit* following are the methods usually 
utilized for the purpose. 

( 1 ) By handling. 

(2) By the prevention ami removal of obstrue 
tion to river and tidal How. 

(3) By preventing and the removal of existing 
embankments which binder or prevent the natural spill 
action of rivers. 

( I- ) By dredging. 

'Hie present article deals only with dredging. 

The Government of Bengal possess five dredgers 
for clearing inland rivers and for the reclamation of 
swampy areas. 

(a) Ronaldshaij : 288 ft. long, can excavate 

50,000 to 80,000 e. ft. per hour and can cut 
to a depth of 30 ft. 

(b) Cowley : Sister ship to the above. 

(e) Foyers : 260 ft., can excavate 35000 — 55000 

e. ft. per hour, cuts to a depth of 25 ft. 


(d) Alexandra : Somewhat smaller than the 
above. 

(e) lUirdivan : Smallest. For working in small 
canals near Calcutta. 

The most important waterways generally main- 
tained are what are known as 

(a) The Calcutta and Kaslern Canals. 

(b) The Sunderbans Steamer Route. 

(e) The Madaripur Bil Route. 

(d) The Ganges. Budda and Meghna Route with 
the numerous branch routes. 

On account of the enormous cost involved in 
attending to these routes. Government lias bad to 
concentrate on preserving through communication, by 
repeated dredging, in the worst section of the routes. 

(a) The section of the Calcutta and Kastcrn 
Canals near Calcutta has been dredged several limes, 
but, on account of the cost and the the scarcity of 
dry land, dredging has only been done when the canal 
has deteriorated to such an extent as to obstruct 
traffic. 

(b) 'File channel, which connects the Hooglilv 
and West Bengal with the steamer route to Hast 
Bengal, known as the Doagra and the Helalia Chan 
licls, has given trouble for many years, due to 
deterioration caused by the deposit of tidal silt. 
This has been dredged on several occasions. 

(c) This route has always been the most trouble- 
some and annual dredging has been done in the past 
in the Attarahanka and Lower Kumar Rivers in an 
endeavour to keep this line of communication open. 
In spite of this annual work these channels arc closed 
for six months every year. 

(d) In the Kastcrn Bengal routes, bliandalling is 
the main form of river training and dredging is only 
resorted to when the silting of the river tends to 
close the routes to traffic. Such work has been done 
in the past at Goalundo and Chandporc and in the 
Dhaleswari, Buriganga, and Lakhya rivers. 

The above paragraph generalizes the work which 
is now being done by Government, with the funds 
available, to maintain these lines of communication. 
This effort is a losing fight and a time will come when 
new* routes will have to be explored. To maintain 
these lines properly funds are required, as the cost 
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of such works is beyond the scope of ordinary Govern- 
ment revenue. Other sources of revenue must be 
explored. It is only fair that the people and the 
Com panics, who would benefit directly from the im- 
proved channels, should pay. 

Dredgers can also be profitably used in helping 
Nature to speed up her work of formation of new 
channels which invariably takes place in a deltaic 
area. When rivers are trying to establish a short 
cut through a loop, dredgers can help them. Besides, 
these vessels are very useful for removing practically 
any kind of obstruction, excavating entirely new 
channels through dry land, raising land levels, re- 
claiming swamps, raising river banks, and for improv 
ing a river grade in any way. 

Public Health Commissioner s Report 

According to the latest report of the Public 
Health Commissioner with the Government of India, 
there lias been no violent disturbance in the Indian 
vital statistics. Both the hirlh rate and the death rale 
remain, except for minor fluctuations on either side, 
the same in 1988 as the average level recorded during 
the :i years of the present century. But the in- 
fantile death rati*, though during 191X-2S on a down- 
ward trend, has increased, so that since 1928 the 
annual figures for infant mortality have fluctuated 
only slightly between 181 per 1.000 births in 1080 
and 100 in 1082, and the figure for 1088 again lies 
between these two contiguous limits. It seems that, 
for the present, the factors influencing infantile 
mortality are comparatively stable and that new and 
more rigorous measures, says the report, will have 
to he planned and put into execution before a further 
saving of infant life can be expected. Xo public 
health officer can look with any degree of equanimity 
on an annual death roll of nearly 1% million infants 
below one year of age and if, as has been repeatedly 
stated, the infant mortality rates of a nation provide 
an accurate estimate of its sanitary conditions, then 
India lias little cause for satisfaction as regards the 
state of its public health. Regarding child 
welfare and maternity relief, the report points 
out that it has so far had little widespread 
influence except in restricted areas. The 
campaigns in these fields have only touched the merest 
fringe of the problem and much remains yet to be done 
to achieve its end by bringing down the infantile 


mortality now so appallingly high among the general 
population of rural India. 

“ The three main epidemic diseases, cholera, 
plague and smallpox, together caused 21 1,590 deaths 
but although this number is somewhat higher than 
in the previous year, owing to an increased 
prevalence of smallpox, the combined death 
rate was only 0.9 per thousand.” Cholera 

was for the year only a minor problem, 

and plague which shows a reduced incidence although 
causing 1-8000 deaths appears to be gradually dying 
out; while deaths due to smallpox increased in a 
disconcerting manner from 1,500 ill 1982 to 108,000 
in the year under review, and the epidemic was fairly 
widespread over l hi* whole of the Indian lVninsula. 
'file present exacerbation after a series of years of 
comparative freedom from epidemic smallpox indicates 
how far India still lias to go before this disease is 
satisfactorily controlled. 

Malaria is responsible for a very large number 
of deaths. Of 12*o million diagnosed eases of the 
disease attended at hospitals and dispensaries during 
1988, it exacted, it may be fairly estimated, a loll of 
at least 1,000,000 lives. The report lays particular 
emphasis on the high mortality due to this disease 
and goes on to point out that ” year after year in 
India malaria is probably responsible for about 20 
per cent of the total recorded deaths and many 
millions of the population experience periods of 
sickness which cause grave loss of earning power and 
much economic distress.” It, therefore, suggests that 
larger quantities of quinine should he made available 
to the people Ilian hitherlo, “ for it is difficult to 
suggest other means of .succour to the millions who 
suffer from this deadly disease.” 

The report draws attention to the alarmingly 
rapid growth of population in the country. During 
1988 the population of British India increased by 
more than 8 l|8 millions, and the estimated popula- 
tion at the midyear period was nearly 278 millions. 
There is no reason to think, says the report, that the 
same increase has not occurred in the Indian Stales. 
“This means that since the end of February 1981. 
nearly 18 millions have been added to the population 
of India and, on a conservative estimate, the total 
must now be approximately 870 millions, the calcu- 
lated rate of increase being taken to be that recorded 
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during 1921-31.” If the existing conditions continue — 
as it is likely that they will — there seems little doubt 
that bv 1 91-1 the population of India will consider- 
abl y exceed the estimate of 1-00 millions given in the 
last year's report. The problem doubtless urgently 
demands further examination from an angle which 
has not yet been given sufficient attention. 

The report says a few things, regarding the food 
supply of the country, which are not only extremely 
important but also demand our serious and immediate 
consideration. According to it, of the total of (iti7 
million acres of land in British India during the year 
under review “ only 232 million acres were cultivated 
and sown, 17 millions lying fallow, 151 millions being 
cultivable but uncultivated. 1 1-5 millions being not 
available and 19 millions consisting of forests. 
Kven supposing the total acreage made up of culti- 
vated and sown, fallow, and eulturahlc but unculti- 
vated lauds were utilized this would work out to be 
1.75 acres per head of tin* population. But some land 
must be allowed to lie fallow, ail additional proportion 
must be given over to the cultivation of crops other 
than food and during 1 933-3 1- the total acreage under 
food crops amounted to only 200 million acres. 
" This gives only 0.72 acres per head of the popu- 
lation in British India and it docs not require more 
than an elementary kn owl edge oj agriculture to realize 
that if is impossible to provide a sufficiency of food 
for the present population of India from an acreage 
of this dimension. It may even t)c held that . were 
alt available cultivable land given over to food pro- 
duction alone, the supply would fall short of reason- 
aide and adequate demand" (italics ours). 

“ In order to forestall the usual argument, it can 
he admitted that the present shortage might be met 
for a short period of years by more intensive methods 
of cultivation, but that implies the immediate adoption 
of these intensive methods all over India and to those 
of us who know the village ryot, it is difficult to envis- 
age a solution of the problem along those lines. 
Kven supposing that additional food supplies were 
made available in this way, however, the difficulties 
would only be postponed for a few years, because 
I lie increased numbers of the population would rapidly 
absorb -the surplus. Apparently, therefore, the prob- 
lem of numbers in India is even more acute than 
before and it is one of such importance to the welfare 
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of this country that it deserves immediate examina- 
tion. Numbers are so intimately hound up with 
economies that the problem is one which affects every 
class of citizen. It is a question which will shortly 
force itself upon the attention of every man and 
woman in this country : it is to he hoped that it will 
receive adequate notice before disaster befalls. " 

Infant mortality and Tuberculosis in Bombay 

According to the Bombay Municipal Administra- 
tive report for 1951- 55, the mortality among infants 
under one year of age, during the year under review, 
was 8,253 as against 8,320 in I lie preceding year, 
giving a return of 215 per 1,000 births 
registered against the 209 in the preceding year. 
This shows that in the rilv of Bombay the percentage 
of infant mortality is higher than (hat of the whole 
of British India whose figure for the year 1955 lies 
between 1 S 1 per 1,000 births (as in 1950) and 1(19 
(as in 1952), Diseases of the respiratory system, 
says the report, infantile debility and premature births 
accounted for 77 per cent, against 70.2 per cent in 
the preceding year. Infants below one month contri- 
buted 59.5 per cent, as against 50.5 per cent in the 
preceding year. 

The report points out that the high infant morta- 
lity is not due to any abatement of vigilance on 
the part of the Public Health I Jeparhucnt, but to 
the heavier incidence of diseases of the respiratory 
system and infantile mortality accentuated by poverty 
and illiteracy. Although the abolition of poverty is 
beyond the scope of the municipality, ignorance in 
the care and nature of chidrcn, we are informed, is 
being strenuously fought. 

Tuberculosis accounted for 1,85(1 deaths against 
1,594 in the preceding year. The death rate, from 
this disease was 1.6 per 1,000 population, against 1.4 
in the preceding year. 'Pile incidence was noticeably 
heavy in the age. group between 20 to 40. Tt was also 
marked among Hindu men and Moslem women, in the 
former “ probably clue to poverty and its attendant 
evils, and in the latter due to the purdah system.” 
Anti-tuberculosis measures continued unabated. The 
total attendance, at the two out-patient tubercular 
dispensaries was 18,153, and the total number o,f 
inpatients treated at the. Turner Sanatorium (32 beds) 
was 201. Treatment at the sanatorium produced 
improvement in 76.7 per cent of the eases discharged. 
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Malaria, according to the report, was responsible 
for 101 deaths against 71 in the preceding year, but, 
says the report, "malaria is a disease of more wide- 
spread incidence than is indicated by mere deaths 
from it. The number of attacks is, therefore, a more 
accurate index of its intensity. The number of cases 
treated in municipal dispensaries was 1,981 and in 
the other public hospitals 19,750, against 1,107 and 
12,001, respectively, in the preceding year. The cases 
treated by private practitioners are difficult to account 
for in the absence of any statistics; their number must 
be also large. The figures for the year thus show 
an unfortunate set-back in the improvement hitherto 
noticed. The Executive Health Officer (l)r. J. S. 
Ncrurkcr) is, therefore, of opinion that any further 
retrenchment in the Malaria staff cannot but be dis- 
astrous to the city.” 

Department of Industries, Bengal 

From a press note issued by the Government we 
learn : 

That the Industries Department of the Govern- 
ment of Bengal responded in an adequate measure to 
the call upon their services in the matter of research 
is amply borne out by activities of its different bran- 
ches during the year. An important condition of 
industrial advance is continuous research, making 
available to industrialists, particularly to the smaller 
ones who cannot afford to have research sections of 
their own, the most up to-date methods of manufac 
tore and the activities of the Department tended to 
foster this condition. 

'Flic soap industry came in for considerable atten- 
tion, for India is in the front rank of the oil seed 
producing countries of the world and soap-making 
is an industry which is capable of consuming vast 
quantities of vegetable oils of all kinds; besides, the 
industry has already a vast and expanding home 
market. 

The researches of the Department were therefore 
directed both towards investigation on raw materials 
and on improved technical process. Though the work 
done in this line lias of necessity been limited more or 
less to the nature of a provincial inquiry, as many 
as six varieties of oleaginous seeds capable of pro- 
fitable industrial use have been discovered. 

Researches have shown that in the Nahor, popu- 


larly known as the iron wood or lohakath tree, Bengal 
has seeds which, in the dry state, have the amazingly 
high oil content of 80 per cent. 

'I’he reverse graining process evolved by the 
Department has largely succeeded in eliminating 
colour defects from soaps made from indigenous 
materials while its investigations in charge computa- 
tion have led to the discovery of a new method which 
makes it possible to keep the detergent power of the 
soap at the maximum or any desirable point under 
varying conditions. 

The maximum benefit cannot however be expected 
unless other industries capable of consuming large 
quantities of oils arc established. The Department 
is accordingly preparing the ground for another set 
of important industries making considerable use of 
a particular class of vegetable oils. These arc the 
varnish and allied industries using drying oils together 
with gums and resins -another class of natural pro- 
ducts abounding in India. 

In the engineering section the Department's 
activities were directed towards the evolution of new 
processes of manufacture which could revitalize the 
small and cottage industries of the province. Thus, 
in the brass and bell metal industry, the manufacture 
of less complicated building and sanitary fittings and 
tlit* casting of tea and table spoons and other articles 
made of German silver have been standardized, while 
an improved blowing arrangement and a new type of 
floor furnace evolved by the Department are already 
growing popular among small industrialists because 
of the reduction in capital cost, low consumption of 
coke and eicuomy of time in melting. In the um- 
brella industry experiments have been successful in 
standardizing the use of polo and root canes as basic- 
raw materials for umbrella handles. The manufac- 
ture of scissors which arc sold in large quantities 
throughout Bengal has been standardized and a double 
chamber furnace with natural draught has been 
evolved which enables tempering and hardening to 
be carried on even in the mofussil, while experiments 
on various specimens of steel for use in the manufac- 
ture of the better known types of cutlery on a paying 
basis arc in progress. 

Progress in pottery manufacture is being accele- 
rated with the construction of a new type of cheap and 
satisfactory kiln and the evolution of new processes 
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of glazing for ornamental pottery, which is in great 
demand. 

Slate pencils, which are in considerable demand, 
came in for attention and a machine has been designed 
and constructed which rolls out slate pencils intended 
to be manufactured by the synthetic process. En- 
couraging results have been obtained. 

The efforts of the weaving section in popularizing 
improved appliances have succeeded to such an extent 
that the country weaver is no longer satisfied with 
his old fashioned equipment. Not a little of this 
success is due to the demonstrations arranged by this 
section and the sale of improved appliances at cost 
price to cottage weavers. The designs worked out 
by the Department for mixed woollen saries and 
wrappers are also finding favour with the public. 

The leather industry is developing fast and is 
already attracting middle class youths. The Bengal 
'Fanning Institute’s investigations in regard to the 
selection of raw materials, pickling, tanning, pigment 
finishes, shoe polishes and creams and on manufactur- 
ing processes have proved a boon to the trade. 

'File Department has also freely given information 
to those who sought its aid on commercial and indus- 
trial matters, found markets for local products, en 
cou raged industries by securing for them special 
concessions and placed at their disposal technical 
assistance and advice. 

Electricity Charges : Views of I.C.C. 

Below wc give some extracts from a circular 
letter in which the Indian Chamber of Commerce, 
Calcutta, has expressed its views on electric charges 
at Calcutta. 

At the outset the Committee feel that a Public 
Utility Company like the Calcutta Electric Supply 
Corporation which enjoys a monopoly should consider 
it as its imperative duty to charge its various con- 
sumers as low a rate as it is possible to do. The 
Committee also cannot help feeling that the charges 
levied for electric energy supplied to consumers by 
the Electric Supply Corporation at the present time 
are exorbitantly high and such as can bear consider- 
able reduction while still distributing a more than 
reasonable dividend to the shareholders of the 
Calcutta Electric Supply Corporation. 

An analysis of the Balance Sheets of the Calcutta 


Electric Supply Corporation would doubtless show 
that it has been consistently increasing its reserves, 
its dividends and has also been issuing bonus shares. 
It issued bonus shares in the year 1927 in the ratio 
() f 110 of ordinary shares. The total issue 
in respect of bonus shares was 1 .'Pi ,071 shares of the 
nominal value of £l each. The Reserve Fund of 
the Corporation in 1920 was .£155,911-11-0. By 
1902 the Reserve Fund (including premiums on 
ordinary shares £155,049-6-4) rose to ill, 120,841- 
16-7. The capital in 1920 was .£1,055,000 as against 
£0,104,580 in 1902. The Committee of the Chamber 
have perused the summary balance sheets of the 
Electric Supply Corporation for the years 1920-02 
and they desire to submit the following reasons to 
prove that the charges levied from the consumers 
may he considerably reduced. The object of the 
Electric Supply Corporation, a monopolistic concern, 
cannot he, as it has been, of profiteering, like ordinary 
commercial concerns. Further more, the Corporation 
never stands the risk of incurring a loss as is con- 
firmed by the fact that even in the years of the worst 
economic depression it has been able to make huge 
profits and distribute high dividends among its share- 
holders. 'Flic shares of the Corporation are as good 
as giltedged securities and there is no reason why the 
dividend thereon should exceed the rate of interest 
paid on Government loans. 

The Calcutta Electric Supply Corporation has 
declared dividend ns high as 13% for the last three 
years. This in the opinion of the Committee is too 
high. Considering the present market conditions and 
the dividends declared by limited concerns engaged 
in various businesses and the rates of interests in 
Securities as well as investments, the Committee of 
the Chamber firmly believe that for a public utility 
company like the Calcutta Electric Supply Corpora- 
tion, which has not to face competition and in whieii 
chances for loss arc nil, the dividend need in no ease 
exceed 6% on its ordinary share capital. That this 
rate of dividend is not low is testified by the fact 
that whenever public electric supply companies are 
floated under the guarantee of Local Bodies, the divi- 
dend guarantee never exceeds 4%. The Committee are 
informed that in Nagpur where the Electric Supply 
Co. declared a dividend of 6%, the Government con- 
ducted a special enquiry and pressure was brought 
upon the Company not to declare such high dividends 
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in fill lire*, and to ml lire t lit- eleelrieilv charges for 
the benefit of consumers. The same tiling Iiappened 
in case of the electric supply company at Ilooghly. 
These cases will dearly show that a dividend of 6% 
for the Calcutta Kleclric Supply Corporation is 
absolutely reasonable, t abulating the dividend on 
the basis of (>% return on the Ordinary Share Capital, 
the Committee of the Chamber find that the Calcutta 
Electric Supply Corporation will effect a net saving 
of about £l,4<>,351 yearly. 

Converting the above sum of .£1,1(1,351 into pies, 
it will come to a net saving of .‘IN crores of pics. 
The total number of units sold to the Hat rate users 
in 1931 was 17,113,217 units. This will result in a 
saving of 3N crores of pies on 1.75 crores of units, 
/.e., a saviny of about 8 pics per unit. It will thus 
be clear that if instead of distributing the present 
dividend of 13% in total, the Kleclric Supply Corpo- 
ration distributes a dividend of (>% which appears to 
be more than fair and just, it is possible to reduce 
the Hat rale charged to the consumers for 1.75 cron: 
units sold during 193 1 by about 8 pies per unit, i.e., 
it is possible to bring down tin* charge from annas 
2 pics (j as at present to As. 1-10 ps. per unit on this 
account alone. 

Another means, which the Committee desire to 
suggest, for effecting a reduction in the charges levied 
by the Calcutta Kleetric Supply Corporation is bv 
reduciny the amount of depreciation charyed at 
present. 'Flic Committee find that the Calcutta Klee- 
tric Supply Corporation charges a huge amount of 
£2 lakhs as depreciation every year on its plants; 
but they are not aware as to whether in the depre- 
ciation thus charged, the Corporation also includes 
discarded turbines which have been replaced 
by new ones as well as the discarded plant 
and machinery. If this depreciation of .£2 
lakhs is reduced to £l lakh, which in (he 
opinion of the Committee is feasible, the saving 
of £1 lakh effected thereby, may be utilized in re- 
ducing the charges on the consumers by nearly (> pies 
per unit further. 'Flic committee of the Chamber 
would therefore suggest that the Advisory Committee 
should carefully investigate the items on which the. 
C orporation charges depreciation and should also see 
as to whether block capital consists of discarded 
machinery or other items for which provision for 


depreciation need not be made. If this contention 
be found to be correct, the Hat charge should not 
exceed 1 anna 1 pies per unit. 

'Flu* Committee, would also suggest to the Enquiry 
Committee to make a careful investigation into the 
administration expenses incurred by the Calcutta 
Electric Supply Corporation, which appear to be very 
heavy. 

'Flic Committee regret that they are not aware of 
the exact cost of production of electricity by the 
Calcutta Electric Supply Corporation. On making 
enquiries from various private concerns that ^ire 
generating their own current, it is found that the 
cost of generating current including the amount of 
depreciation in case of a plant of 2,000 Kws in or 
near Calcutta conics to about 2.5 pies per unit. The 
Committee are therefore led to believe that the cost 
of generating electricity including depreciation cannot 
exceed 2 pies per unit in ease of the Calcutta Electric 
Supply Corporation having a huge plant of 50,000 
Kws. This cost does not include the transmission loss, 
but even making a liberal allowance for it, it. is 
difficult to see how it could exceed another 2 pics 
per unit. It may be expressly pointed out here that 
the cost of laying down cables etc., for distribution 
is included in the Blocks and the 2 pies per unit, 
mentioned by the Committee should include all costs 
of distribution and transmission loss and .mains etc. 
The total cost of current supplied to the small 
consumer would thus amount to 1 pies per 
unit. Confirmation of this may be bad from the 
statement made by Mu. Choksky, Chief Electric 
Engineer of the Calcutta Electric Supply Corporation, 
in his deposition before the Hon’ble Mr. S. E. Sinha, 
the Chief Presidency Magistrate, in the Electricity 
Theft Case, that for each unit of current lost , there 
was a loss of one-half anna to the Company. Doubt- 
less this figure includes the cost of generating current, 
depreciation as well as transmission loss. Further 
confirmation may be found from the rate charged 
from big industrial consumers, which is some times 
as low as 3 pies per unit. Surely current cannot be 
supplied to them at a loss, although it may be con- 
tended that in consideration of the larger consumption 
by the various industrial concerns, they can be given 
a reduced rate. But it cannot be denied that the 
cost of production on account thereof has consider- 
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ably gone down. Tile Committer learn that tin- 
average selling priee on the total units eonsmned at 
Seramporc, both Industrial and domestic. is about 
half an anna per unit. This leads to the eonelusion 
that the eost of generating as well as distributing 
eurrenl at Serampore in the ease of Caleutta Kleelrie 
Supply Corporation Ltd. is very well below one-half 
anna per unit, though Serampore is 17 miles away 
from Caleutta. If to half an-anua per unit, a reason 
able amount may be added for the Calcutta Staff of 
the Company, for dividend to the shareholders, and 
for addition to the Reserve, it is difficult to understand 
why the flat rate to the domestic consumers should ex- 
ceed one anna or one anna and three pies per unit at 
the most. The Committee trust that the Knquiry Coin 
millet 1 will consider this question carefully. The 
usual argument advanced by the Company that the 
Calcutta charges are low as compared to other places 
has neither any relevancy nor any force, particularly 
when the figures of the cost of production, distribution, 
dividend, etc. show that a considerable reduction can 
be anti should be made for the benefit of consumers 
of electricity. 

The Patwar Meteoric Shower 

I)r. A. L. Coulson reports as follows concerning 
The Patwar Meteoric Shower of the i'.Uh July, tU.lo : 

At the September meeting of the Asiatic Society 
of Bengal when certain additional stones of the 
lYrpcti meteoric shower were exhibited (see Sc ikm k 
and Cri/miK, I, No. 5, p. 2N0), mention was made 
of the reported fall of a meteorite near Xangalkot 
in tile Tippera district of Bengal. As a result of 
enquiries made by the Geological Survey of India, it 
has since been aseert aim'd that at about 1 L20 hours 
on the 29lh July, 19115, a meteoric shower occurred 
near the villages of Bat war (‘2!>°!/.: 91 ‘ 1 1') Batupara 
Gotrasal, Fatehpur, and Majhipara, near Xangalkot. 
some *20 miles due south of ('omilla. the chief town 
of Tippera district. Patwar is only some 17 miles 
south-east of Perpeti, also in the Tippera district, 
which is the locality of the shower referred to above. 
The two fall s, however, are distinct, hut it would he 
interesting to learn of any other occurrence of two 
separate meteoric showers within 17 miles of each 
other after a lapse of two and a half months. 

Five specimens, of a total weight of :i7,;i5.*l.;i 
grams were recovered, the three largest stones weigh- 


ing 2.1,1 1 1 ,(i grains. 8,755.7 grains and .*1,1 Ki. 2 grains 
respectively. The largest stone fell at Pal war which 
village gives its name to the fall. 

The fall was accompanied by the usual phe nomena 
of light and sound. A dazzling light following a 
loud rumbling noise ’ is supposed to have been the 
first indication to the villagers of the fall of 
the meteorite. 'Flic sound is slated to have 
been so loud and continued that those in 
the police (liana at ( hauddagram, some 7 miles 
to tin* north-east of Fatehpur. the nearest locality 
to the thana from where stones were recovered, 
distinctly heard it. Four reports * like thunder ’ 
were heard in quick succession. One observer adds 
that a peculiar sound like ‘ that of an aeroplane ‘ 
followed the reports; this may have reference to the 
passage through tin* atmosphere of (In- disrupted 
members of the parent meteorite. 

The largest specimen penetrated the ground to 
a depth of .‘1 1< inches. 

The parent meteorite appears to have been moving 
in a west south-westerly direction. The smallest 
pieces fell first, followed in succession by the larger, 
'rile total rectangular area covered hy the shower is 
roughly about IL square miles, the length being some 
three miles in the direction K.S.K. W.SAV. 

The meteorite has great interest on account of its 
rather rare composition. It belongs lo the group of 
mesosiderites, being a sidcrolitc intermediate in coin 
position between a stone and an iron. It contains 
large crystals of olivine and masses of nickel iron of 
fair size. It is composed chiefly of nickel iron, with 
olivine, enstatite and bytownitc, with smaller amounts 
of sehreibersite, troilitc. oldhamitc, lawreneite and 
hydrocarbons. I Is specific gravity is 1.21. 

'I’lie Patwar inesosidcrilr will be described in a 
paper appearing in the liccords of the Geological 
Survey of India. The specimens were exhibited by 
permission of the Director, Geological Survey of 
India, at the November meeting of the Asiatic Society 
of Bengal. 

Excavations at Patna 

Recently the trial excavations carried out by the 
Archaeological Superintendent of the Central Circle. 
Patna, near Patna, have led to various discoveries 
of ancient relies, and various accounts of the same 
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have appeared from time to time, Itcgarding this 
a co minimi if ite has been published, which runs as 
follows : 

“Various conflicting reports have recently been 
published in ncwspapt rs about 1 1 » t ■ trial excavations 
carried out bv the Arclueological Siiperinteiulenl of 
the Central Circle, Patna, in a brick field locally 
known as ( ionsai Khanda situated near the Arzani 
Dargali to the north of the road to Kumrahar and 
Pulandibagh near Pallia. 

“ In order to give a correct idea of this work 
carried out recently by the Archaeological Department 
the following account is published : 

“On receipt of a report from the Chaukidar at 
Kumrahar that traces of some wooden structures had 
been exposed in a brick field, the Arclurological Super 
intcndcnl proceeded to examine the nature and extent 
of the ancient remains by trial diggings. The result 
was the dieovory of a long wooden platform, about 
100 feel in length, feet 0 inches in width and 7 feet 
in height running north and south. The bottom of 
this structure is *2*2 feel below the level of the road 
nearby and seems to continue at either end. W ooden 
structures were unearthed prc\ iously at the Ibilanili 
bagli and Kumrahar e\ea\ations by the A rehsrologieal 
Department, and another has recently been brought 
to light by the Public Health Department in course 
id’ laying sewage pipes to the east side of Kankarbagh 
lload. 

“ 'The minor antiquities found at (ionsai Khanda 
consisting mainly of small pottery cups, potsherds 
and terracotta balls, etc., are similar to those dis 
covered at Kumrahar and Pulandibagh and may be 
attributed to the Mauryau epoch. A small walling 
of Maury an bricks was also found at right angles to 
the wooden structure near the lop. 

“ The particular purpose for which all these 
wooden structures at the ancient site of Patalipulra 
were constructed is not determined. The Pulandibagh 
pieces might well have formed pari of the old wooden 
palisade of Patalipulra, but the (ionsai Khanda eon 
struct ion is more likely to be a coffer dam erected in 
connexion with Irainii.g and revetment of a river bank 
or tin 1 construction of a wharf. 

“ The favourable situation of ancient Patalipulra 


at the confluence of the Son and the Ganges made 
it a great centre of inland water-borne traffic, and 
there must have been a river port of considerable 
importance at Pataliputra, and wharfs and docks must 
have been found necessary, where such coffer dams 
of which the remnants have been laid were sometimes 
const meted." 

Archaeological finds in North Bihar 

A press report says that various articles of 
archvological interest have been discovered near 
Darbhanga in North Pillar on I lie banks of the 
Paginal i. 

In the remains of an ancient building near Kali 
ghat, surmised to be the remains of an old Buddhist 
Vihara, an engraved figure, an image of Vishnu, a 
fossilized relic covered with mica containing fossilized 
rice, a clay seat and a elav toy, shells, mica pieces, 
sculptures, stone pillars and slabs were among the 
many articles found. Images of Puddha, Shivalinga 
and Durga hn\c also been found. 

Mulagandha Kuti Vihara 

The fourth anniversary of the Mulagandha Kuti 
Vihara was celebrated with great enthusiasm at 
fsjpatana (Sarnalh), Benares, on Sunday tin* 1 0th 
Non ember Over 100 Buddhist Phikhus includ 

iug four from Germany came from outside India to 
attend the function. 

On this occasion the Director General of Arclueo 
logy in India presented the Holy Belies of Shri Lord 
Puddha dis« vered at Mirpur Khas (Sind) on behalf 
of the Government of India. 

In the course of his address, the Secretary of the 
Mahabodhi Society spoke about the scheme of a 
Puddhisl Gniversity on ancient line like Nalanda 
and said. “ We have up till now only succeeded 
in forming an association known as the International 
Puddhisl Gnivcrsity Association with the Ilon’ble 
dust ice M. N. Mukhcrjec as president and Anagarika 
P. Govinda, a German Puddhisl, as General Secretary 
to carry out this proposal." 

An Industrial exhibition was also organized on 
the occasion. The opening ceremony was performed 
by Phikhu Anand Kaushalavan. 
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Expedition into Tibet 

After a stay of two and a half months in Tibet 
where they had gone on a seientilic expedition, 
Mr. A. S. Vernay, a trustee of the American Museum 
of Natural History, New York, and Mr. (\ Siivdam 
(.’lilting, his field associate, brought with them a 
large collection of anthropological, natural history, 
and botanical specimens which will hi- distributed 
between Kew ( hardens, I.iuidon, and tin New York 
Uotanieal Harden. In Tibet the expeditionists 
endeavoured to make a general photagraphic siirvcv 
by means of moving and still pictures, of which lliev 
possess a large numb t, so that Ihesi will enable u-> 
to form an accurate idea of conditions of Tibet, the 
customs of the people there and Ih -ir mode of living. 
The whole of their travels in Tibet was hv caravan, 
covering over IL'OO miles, many of the places visited 
being off the beaten track. Mr. Culling had Ik en 
in touch with the late Dalai Lama for the last (i\e 
years and they were permitted to enter Tibet through 
his friendship. 

Bronze Age Village in Hungary 

Kxcavations during the mouth have brought to 
light a Mron/.c Age village iu Hungary ( e. 1000 li.C.i, 
and, nearer home, what is believed to he ihc remains 
of a human skeleton of an age comparable with that 
of the Peking Man. in the Thames gravel near 
(iraveseml. The importance of this find, it is hoped, 
may he equal to that of the Peking Man. unearthed, 
iu Sussex some thirty years ago. At Jericho, 
Professor (Iraslang reports I tie discovery ot baked 
and unbaked clay slaliiarv from a level tar hcl ivv 
that of the biblical city. showing a very high stan- 
dard of artistic representation. 77/e 1 b.veo; •<*/•//. 

November, 1 !».*{•'>. 

Coffins of Unknown Tribes discovered 

What at lirst seemed to he only in I he imagination 
of his informer came later, on personal inspection, to 
be true when Mr. V. P. Soudhi ol the ( icnlo.gical 
Survey of India, during his lour in the St ulhern 
Shan States, came upon a cave lull ol coffins and 
hones of an unknown tribe of men. W hen his intormer 
told him about the existence of the colli. is, the story 
appeared to Mr. Sondhi incredible at the time a*, 
not only was no present tribe known to dispose of its 
dead in that manner, bill the transport ol heavy coffins 


h» the cave, which is situated in the middle of a 
sheer cliii' some o()0 feet in height, seemed to him 
impossible. Though many beliefs among the villagers 
are current about an unknown tribe of men dwelling iu 
the thick of woods, there was no way of proving the 

existence ol these. Mr. Sondhi visited the cave a 

second lime, now with four Luropcans only to he 
confirmed iu what lie had s-cn before. 'Phis 
till! - it was found that tin- rave had been 

rabb-d since Mr. S mdbi’s lirst visit. There were .*»() 
to 10 coffins in the portion of tin- cave visible to the 
party. They were all carved out of solid logs of 
teak and the outer surface was levelled with short 
••hopping strokes rather than with a saw. A curious 
leaiuro oi the hones collected was that almost all the 
long om s. those of the legs, were roiighlv 
eu! or scraped at more or less the same position 

at tie* two terminals. the parallel narrow grooves 
and lines ware like those produced hv the gnawing of 
ro h uts, tnit it was suggested that III* si ■ cuts might 
he a post mortem mutilation by a human agenev n pre- 
senting some kind of a burial ritual of a particular 
tribe. 'The whole thing is not only vastlv interesting, 
but clouded ill mvsterv. The puzzling problems are ; 
how were the collins transported to the cave, and 
how did the hones come to he miililabdr 

Writing on this in 77/e Slalrsmmi. a correspon- 
dent * says that this is not the lirst time in the history 
of anthropological research that a similar find has 
Im-uniadc. Lxacfly 10 years ago. an almost identical 
discovery was made on the east coast of Itorueo hv 
a Mr. Civagli. He visited some eaves in a limestone 
hill on the left hanks of the Kinahataiigan river in 
Mrilish Horeiieo. The existence of these eaves had hei n 
unknown to the Kiiroprans of the district till a year 
before Mr. (rcagh’s visit. When Mr. ( reagh inves- 
tigated them, he found they had been used as 
burial places by a former race of inhabitants of whom 
none of the present settlers or trailers on the river 
could give am information. The similarity between 
I lie two finds is most remarkable not only as to the 
objects found but also as to the eireumsl ances iu 
which the discovery was made. In this connexion it 
•■lu-.uld not be forgotten that all over Asia there is 
a large body of tradition speaking of bidden and 
unknovv.i tribes. The subject drew special interest 
a few years ago when reports wi re brought hack by 
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Mount Everest Expeditions alxmt llir “ abominable 
snow men." Investigations were made and it was 
found that not only in Asia but also in Africa and 

America similar stories were current. A systematic* 
search was inaugurated to collect the available data 
by one of the members of the Asiatic Society of 
Bengal and large* amount of materials was gathered. 
'I'll** investigation is still being pursued but though 
\aried data have* conic to hand, final conclusions cannot 
be* formulated as vet. 

Facts, legends, and superstitions may all b* 
mixed up in the making of tradition and it is now 
for the anthropologist to sift the evidences and arrive* 
at definite conclusions. 

U. P. Electrification Scheme 

'The I’nited Province's Legislative Council will, it 
is reported, e-onsidcr an important scheme costing 
eventually Its. 20 lakhs, which will benefit the* eastern 
districts of the* pro\ inee. Tilt* scheme will prtivide 
for the pumping of water by means of a steam turbine 
plant from the* (Jogra and frumti rivers with the 
object of irrigating several thousand square miles of 
cultivable, though at present unprotected, land in the 
Fvzahad, Sultanpur, Jaunpur, and Parlabgarh riverine 
lahsils. Neighbouring towns will be prenideel with 
power for lighting and for minor indust ries from the 
surplus power available. 

The* initial capital involved will be a little o\e*r 
Its. !i lakhs, for the* electrification of Fyzahatl. Late r. 
Its. 17 lakhs more, which is i*stimate*e{ to yie ld 12. a 
per cent , will be* involved. This scheme will be 
worke*d in e*o ope*ralion with the* rural development 
schemes and is iute*nde*d lei cover the* whole* eastern 
pari of the* province by establishing ge*m*ralors at 
strategic centres. 

Electricity Board for Madras 

The* Madras Government have* appointed a com 
millee* with the Law Me*mbe*r as e*hairman to examine 
I lie* suggestion that a statutory board be constituted 
lor I lie* control and administration of all matters e*on- 
nccled with the supply of electricity in the presidency. 

t he following are the* terms of rcfe*re*ne*e : (1) Te» 
I'xamine* whether the existing arrangements for gene 
ration and distribution of energy in the Presidency 
as a whole and for the administration and control of 
company and municipal undertakings arc efficient and 


satisfactory and if not whether they are such as to 
retard progress of electrical development generally to 
the detriment of industrial expansion. 

(2) To consider and report (a) what steps should 
be taken to ensure adequate and economical supply of 
electric power for all classes of consumers in the 
Presidency; (h) whether the constitution of a statu- 
tory hoard like the Central Electricity Board in Great 
Britain or the Electricity Supply Commission in 
South Africa or similar bodies elsewhere to take over 
control and administration of electric supply, is 
desirable or necessary; and (c) what should be the 
constitution and powers, administrative and financial, 
of such a body. 

The Government hope that the committee will 
find it possible to commence sittings in tin* last week 
of November at the latest and to submit a report not 
later than May I. 

The Statesman. 

Cancer Hospital for Bombay 

The Trustees of the Sir Dorahji 'Tata Trust have 
decided to erect a modern cancer hospital at Bombay. 
For some years the 'Trustees have been studying 
the need for such an institution in Bombay and have 
consulted experts in England, America and the 
('ontinent in regard to the preliminary plans. For 
the last two months an American expert has been 
surveying the Bombay situation, and bis findings have 
now been accepted bv the 'Trust as a method of 
procedure. 

'The plans call for the erection of a modern hos 
pital and tin use of the latest methods employed in 
cancer treatment. While radium will of necessity 
play an important pari in tin* treatment, the new 
hospital will not simply be a Badium Institute. 
Surgery, X-rays and all other known methods of 
effective treat incut will be employed. 

'The hospital will be an independent institution, 
specializing in the attack upon cancer and allied 
diseases. Provision is being made for the treatment 
of both free and paying patients; an out-patients 
department will also be maintained. 

'The Trustees have appointed Dr. John W. Spies 
of Harvard as the first Director of the hospital. He 
has had extensive, experience in pathology, surgery 
and radiology. In addition, the new Director was 
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recently in charge of the 'rumour Clinic, attached to 
the Department of Surgery of the Peking Cnion 
Medical College. Prior to that he was associated 
with the Memorial Hospital in New York, America’s 
foremost Cancer Hospital, and was a Member of the 
Faculty of the Yale University Medical School. 
Dr. Spies has travelled extensively in order to 
acquaint himself with the leading American, Furopenn 
and Japanese medical centres — especially those re 
nowned for cancer work. He is a member of several 
important societies. Dr. Spies is now in Homhay 
working on the provisional plans for the new hospital, 
and it is expected that the centre will begin work 
some time in 

Crop Planning 

In pursuance of the rccommcndat ions of the crop 
planning conference held in Simla in the summer of 
1JWI, the (Jove rnmcnl of India, it is understood, haw 
settled all the preliminaries for the appoint incut of 
two Standing Committees of tin Imperial Couneil of 
Agricultural Research one on rice and the other on 
wheal. 

The (unctions of these two commilUss. which will 
be constituted under the rules and regulations of 
the Council of Agricultural Research will be advisory 
and they will help research work on rice and wheat 
from the agricultural, scientific and economic points 
of view. 

New Use for Shellac 

The Indian Lae Research Institute has discovered 
that a shellaced surface, on treatment with certain 
ehemicals. attains very soon hardness and power to 
weather resistance. Although the process has not 
yet been perfected, it has great commercial possibili 
ties, and considerable interest is shown by Herman 
chemists in this new line of enquiry. 

Industrial Developments in China 

The rapid growth of chemical research, 
both pure and applied, in China during the 
last decade is phenomenal. Twenty years ago 
the number of research papers did not exceed 
two on an average, to-day the number of 
papers originating from China exceed 150 per year. 
Research institutes are springing up everywhere, and 
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new industrial enterprises are being undertaken. In 
IViping a laboratory has been organized to prepare 
special synthetic research chemicals, and the Central 
Class Company of Shanghai has started domestic 
production of laboratory glassware. The Yung- Li 
Company, a Chinese concern, which operates the 
Solvay Soda Plant in Tangku, is const met mg a large 
scale plant for the fixation of atmospheriii nitrogen 
at Pukon. 

Cheaper Fire Extinguishers 

An officer of the Hyderabad Fire brigade is 
reported to haw discovered new and cheaper materials 
for the manufacture of chemical tire extinguishers. 
The chemicals ar«* a mixture of aluminum sulphate 
and a saponinc like substance. They are non poison 
oils, cheap, and easily o' laiuahle. and not harmful to 
even delicate materials. Practical experiments proved 
to hr very satisfactory. 

Deutsche Akacteinie 

The scholarships of the following Indian students 
were continued by the India Institute of the Deutsche 
Akadeinie fur another term : 

( 1 ) V. (J. Mellon. Teclmieal University of Mimieli; 
CJ) A. k. Mitra. University of Mimieli; (It) !L K. 
Kar. University of Leipzig; (I ) k. P. M ukhopadh vay. 
University of Heidelberg; (5) N. I. khan. University 
of Monn; ( <» ; P. Narayanamurthy, Technical Univer- 
sity of Danzig; (7) A. k. (Jlmsc. Technical I'niver 
site of Dresden. 

Rural Broadcasting 

Ll. Col. H. R. Hardinge of the Indian Village 
Welfare Association who is now touring India study- 
ing the rural aspect of the radio question says in 
course of a statement to the Press : My object was 
to lour the country preaching the gospel of rural 
broadcasting in India, and the first materialization of 
my endeavours was the experimental rural broadcast 
ing service at Peshawar undertaken by the Ciovcrn 
merit of the X.W.F.P. 'The success of that experi- 
mental scheme is now widely appreciated, nevertheless 
there now appears to be a danger of the reversion to 
the former line of thought, namely, that broadcasting 
in India should be developed upon principles similar 
to those found appropriate in Western countries. 
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The need of additional broadcasting stations suit- 
ably situated to disseminate programmes in the appro- 
priate dialects, devised specially to serve a local rural 
population, must not be lost sight of. Such stations 
of lower power will serve also as relays for those 
portions of the central programmes as are considered 
suitable for tin* rural population; that is to say, 

musical items, general and commercial news, lime 

signals, or special broadcasts of topical items of 

universal importance or interest. Hut without doubt 
the items that are destined to ser\e tin* great purpose 
of educating the villager the simple, homely talks 
upon the fundamentals of health, co operation, thrift, 
agriculture and the like will haw to be given more 
programme time than a central station can atford to 
devote to such subjects, having regard to 

the difficulty of diversity of dialects, not to mention 
that mill'll of the rural programme matter will be 
objected to as uninteresting by the urban and subur 
ban listeners. 

Since individual ownership is, generally speaking, 
out of the question in the rural areas on account of 
the poverty of the peasantry, the only possible way 
of giving broadcast programmes to the villages will 
be by way of community receiwrs. Such receiwrs 
have of necessity to be specially designed for the 
purpose, and their maintenance will be a matter of 
demanding a great deal of capable organization and 
administration. 

Safe Artificial Sunlight 

At the 2tHh annual conference of the American 
Illuminating Knginecring Society, at Cincinnati, last 
month, an electric light bulb developed bv l)r. George 
S. Sperti, which radiates “ sunshine ” with complete 
freedom from the danger of excessive sunburn, was 
shown for tin* first lime. According to an announce 
merit issued by the General Foods Corporation, pro 
teetion against rickets in children and against results 
ot calcium deficiency in adults can now be given by 
irradiation without incurring the risk of over expo- 
sure. The Electrician. 

Petrol from Coal 

'I lie coal hydrogenation petrol plant of Imperial 
( hemieal Industries Ltd. was recently opened by 


Mr. Ramsay MacDonald, the Lord President of the 
Council, at Billingliatn. Research work to perfect the 
technique on which lire plant work Iras been carried 
on since 1!)27 and is estimated to have cost I.C.I. 
about £1.000,000. Hut the technical difficulties were 
all gradually overcome and it was decided to construct 
a plant to work the process on a commercial scale 
in l‘):n, when the National Government announced 
the British Hydrocarbon Oils Product ion Bill. ’Phis 
Hill guarantees a preference to borne produced light 
oils for a certain number of years. The plant can 
produce petrol at the rate of HO tons or 123,000 gal. 
a clav. and can utilize creosote oil or tar as raw 
material besides coal. Though the Billiugham plant 
can supply only 1 of the country's consumption of 
petrol, the industry is considered to be of national 
importance; firstly, because it would help the coal 
mining industry to a considerable extent, and secondly, 
because it would he highly useful at the time of war 
when the foreign petrol supply may be endangered. 

Indian Lac Cess Committee 

The Indian Lae ( ess Committee invites upplica 
lions from persons experienced in the conduct and 
direction of chemical and biological research on 
natural products, for the post of Director, Indian Lae 
Research Institute. Namkum, Ranchi. Salan 
Rs. 1.230 AO- 1.100. initial pay according cpialifna- 
tions and experience. Five year contract subject to 
a year s probation. Provident Fund, rent free house. 

(jualificalimis. - High academic qualification in 
chemistry will be required with special knowledge of 
organic and analytical chemistry as applied to indus 
trial problems. Fxperienee of the direction ol 
chemical r* search on natural products and of adminis- 
tration essential. Special knowledge of the chcmisln 
of the natural and synthetic resins and of plant bio- 
chemistry will be additional qualifications. Appliea 
t ions from Government servants will be considered ii 
supported by official superiors. Other things being 
equal, preference will be given to an Indian candidate 
Further particulars and application forms obtainable 
from the Secretary, Indian Lae Cess Committee. 
.Main Road, Ranchi, B. & (). Last day for applic ation 1 ’ 

1 till December 1J135. 
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Oedipus Complex in Anthropology 

Psycho-analysis must now be* regarded as imlis 
pcnsahle for the study of l In* evolution of human 
culture. 'Flic fact that orthodox anthropologists like 
Professor Westermarck and Pater Schmidt have taken 
pains to controvert, in t lui r own way, its conclusions 
show that it is a factor which can no longer lie 
disregarded. 

It has been said that Oedipus Complex is the 
powerful locomotive that has driven Freud's victorious 
chariot across the world. Applying the principles 
of tin’s Complex to some ‘pre logical’ customs of 
humanity, Mr. Parcsli Chandra Das (tiipla arrives 
at some interesting conclusions in Mnn in India, 
April September, lRJi.V Alter a brief summary of 
Freud's theories on the subject, he proceeds to eon 
sidcr some primitive customs. <*.</. the avoidance of 
brother and sister in Melanesia, of the mother in law 
and son in-law and of the elder brother and the 
younger brother's wife in Bengal. In these eases the 
female relative becomes the substitute of the mother, 
the object of Oedipus, and as such tcndencii s have 
to he abandoned owing to their incompatibility with 
the dictates of the super ego, the libido concerned is 
converted into tear. 

In his Totem and ’Tatum Freud has laid stress on 
the nmbivious feeling which the son bears to the 
father. By an extension of the same principle the 
mother too will have a similar feeling towards her 
husband. At the death of a man, therefore, the id 
is satisfied, but the super-ego exerts its authority 
over the ego and makes it remorseful. This, accord- 
ing to Mr. Das-Gupla. explains the various self 
tortures which the widow and the son have to undergo 
at the death of a man, ejj. shaving, fasting and, in 
more extreme eases, cutting the fingers and sati. 

Head hunting too, according to Mr. Das (iupta, 
symbolically represents the Cyclopian murder which, 
Freud says, stands at the threshold ot human 
civilization. 

A. ( Hi ox It. 


Active Nitrogen 

'Pile phenomenon of active nitrogen has been 
familiar to scientists since the beginning of the current 
century. Warburg and F. P. Lewis found in the 
beginning of the current century that when a eon 
deused discharge is passed through Mowing nitrogen 
gas. the gas continues to glow with a pale yellow light 
even in tin* regions where the discharge is no longer 
operative. Later, active nitrogen has been produced 
by elect rode less discharge. Lord ltaylcigli II and 
A. Fowler found nil spectroscopic analysis that 
active nitrogen is nothing hut molecular nitrogen 
excited hy the discharge. But the active modification 
possesses remarkable* properties not possessed hy 
ordinary nitrogen. It easily forms nitrides in contact 
with elements, and certain atoms flash out to give 
Ihe'ir (haraeterislir lines when introduced into the* 
active* mass. 

The* first satisfactory theory ed’ active nitrogen was 
given by Prof. M. N. Saha and Dr. X. K. Sur who 
tried to aceount for the observed facts by assuming 
that ae*tive nitrogen is loaded by the discharge* to a 
high energy content which is delivered lo a second 
substance by the* process known as “ Collision ed' the* 
Second Type*.’’ The* energy thus eommiiuieat eel give’s 
rise le» I he reactions noted. 'The theory had amazing 
aelv e iilures during the* last ten ye ars in the* hands 
ed American anel (h riiian workers who, in trying le> 
improve the* details, introduced further hypotheses. 
It appears, however, in view of the* recent work hy 
Ile rzberg \vhe> piovcel (hat the* heat of dissociation e*f 
nitrogen is only 7. HI volts, that these* latter phases 
ed the lluory must lu* given up. 

Recently Leirel Rayleigh II has performed a series 
of remarkable investigations oil the* after gleiw of nitro- 
gen. By washing the surface* of the* containing glass 
vessel with sulphuric and metaphosphorie* acid, he 
finds that the.* luminosity persists for over five 
hours, 'flic highest values obtained in previous ex- 
periments we re* only a few minutes. Lord Rayleigh 
shows that in the earlier experiments, the glow was 
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desl roved by tin* action of the untreated surface. 
Such a long life is absolutely unthought of, and 
realizes the physicists’ dream of ‘bottling up the light.’ 
It will Ik* interesting to see how thi . extraordinary 
long life can be explained bv current theories. Lord 
Rayleigh further prows that a study of the decay 
of luminosity shows that the process is bim.dccular. 
i.c. light is emitted not spontaneously by the active 
molecule, but when two active molecules collide. 
Truly had Rerthelot described Nitrogen as " Stupor 
Klemeiiti ” the woruler element. 

/.. .S. Mathu r. 

The Utilization of Cacao Shell 

Knapp and Coward found recently that cacao 


shell, which is a by-product of chocolate manufacture, 
was quite exceptional among vegetable products in 
being fairly rich in vitamin I), its potency being one- 
fourth that of an average sample of cod liver oil. 
Investigating the nutritional aspect of this question, 
S. K. Kar and K. M. Henry (Hiochem. J JO. 2051, 
1055, have made the observation that the feeding of 
2 lbs. of this shell daily to cows raises the vitamin 1) 
content of the butler obtained very considerably. In 
this manner butter-fat obtained from stall-fed cows 
in winter has been raised to the summer level in 
vitamin I)- value. The research points to an im- 
portant utilization of cacao shell. 

II. ('. f.\ 
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Asiatic Society of Bcnc|til 

Medical Section 

A Meeting of the Medical Section of tin* Asiatic 
Society of Bengal was held in the Society’s Room, on 
Monday, the 1 Xth November, 1 !).*<.'#, at li p.m. 

Tile following papers were read: 

1. S. L. Houa. -Recent Indian Cases of lire 
Fishes impacted in the Food and air Passages of men. 

Stun in a rtf 

In a series of three articles, l)r. K. W. Gudger 
has brought together 3K recorded eases of live fishes 
in the human food and air passages. These records 
date from loti? to lD.'tll and show that the* phenomenon 
occurred in several countries. Of the 3S eases dis 
cussed by Oudger, 1 22 are known to have occurred in 
India and Burma. Through the kind help of Major 
General 1). P. (roil, IP more eases have been collected 
from all over India and Burma 1 from the Bombay 
Presidency, d from the Madras Presidency, from 
Bihar and Orissa, I from Bengal, 5 from Assam, and 
.*t from Burma. Of the .‘tl eases, 17 were due to 
Koi ( Anahas testndinens) , !• to Khrdisha {('olisa 

fasciola), and 1 each to Mastacembelus, Therapon. 
and Cyanoglossus. 'The types of fish responsible for 
the remaining 7 accidents are not known. As regards 
the location of the impacted fishes, in all Indian cases 
discussed by Gudger, the fish were found in the 
pharynx. Of the 19 eases now recorded, in lit eases 
the fish was lodged in flu* fond passage and in <> eases 
in the air passage. The reports regarding the nature 
of treatment and the condition of patient are given. 

The various types of fish enumerated above 
were exhibited. 

2. B. G. Mai. lay a. -Surgical Aspect of live 
Fishes impacted in the human Food and air Passages. 

Summary 

The treatment in eases of this type is that of a 
foreign body lodged in the food and air passages. 
These cases are surgical emergencies and hardly any 


time is available to prepare for an operation on an 
elaborate scale, let alone sending for a surgeon or 
a specialist in Par. Nose, and Throat work. 

The point that requires immediate attention is 
whether there is respiratory embarrassment or not. 
In the majority of such eases there is extreme urgency 
as revealed by file hca\y mortality in the east's collect- 
ed with such care ami labour by Dr. S. I.. Ilora. 
While eon fronted with a ease of extreme urgency of 
this type, it is the opinion of the author that the 
immediate treatment should consist in doing a 
tracheotome as a life sa ing measure. 

The rteiiclciny of Sciences, U. P. 

Special Meeting. 

A special meeting of the Academy of Sciences 
of the United Provinces of Agra and Oudb 
was held on Thursday. October **11, I !);*.’> at !■ p.m. 
in the Physics Lecture Theatre, Muir College Build- 
ings. Allahabad. Prof. X. It. Dliar, President of 
the Academy, was in the Chair. The changes in the. 
Memorandum of Association and the Rules and 
Regulations of the Academy of Sciences, C.P., as 
recommended by the general body of the Academy 
at a special meeting held on September IS, IPH5. were 
unanimously confirmed. 

Monthly Meeting 

An Ordinary Monthly meeting of the Academy of 
Sciences of the I'niled Provinces of Agra and Oudb 
was held in the Physics Lecture Theatre, Muir College 
Buildings, Allahabad, on Thursday, October itl, 19JR3 
at I .‘t() p.m. Prof. X. It. Dliar, President of the 
Academy, was in the Chair. 

The following gentlemen were elected as Members 
of tile Academy of Sciences, L’.P. 

(1) Prof. 1). M. Bose, Calcutta University, 
Calcutta; (2) Dr. R. C. Ma/.umdar, Punjab Univer- 
sity, Lahore; (3) Mr. J. M. Sen, Inspector of 
Schools, Bengal Presidency; (I) Prof. PanehanAti 
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Mahcshwari, Agra University, Agra; (5) Mr. Ganesh 
Prasad Dube, Rajput College, Agra; ((>) Rai Ainar- 
nath Agarwal, Pari Kothi, Daragunj, Allahabad; 
(7) Mr. Piarc Mohan, Allahabad University, 
Allahabad; (8) Mr. Rajendra Beliari Lai, Asst. 
Traffie Supdt., E.I.IU, Allahabad; (0) Mr. Anand 
Mohan, Asst. Traffic Supdt., E.I.IU, Allahabad; 

(10) Mr. L. S. Mathur, 1, City Road, Allahabad; 

(11) Prof. Y. Bharadwaja, Renares Hindu Univer- 
sity, Benares; (12) Mr. B. L. Gulatee, Survey of 
India, Debra Dun; (18) Mr. V. G. Oak, I.C.S., 
Muttra; (M) Prof I). X. Clmkravarti, D.Sc., King 
Edward College, Amraoti; (15) Dr. S. Mukerjee, 
D.Se., Calcutta School of Tropical Medicine; (10) 
Dr. II. ( haudhari, Botany Dept., Punjab University, 
Lahore; (17) Mr. P. N. Sharma, Lucknow University, 
Lucknow; (18) Dr. K. X. Mathur, Lucknow Univer- 
sity, Lucknow; (10) Prof. B. X. Biswas, Rajaram 
College, Kolhapur; (20) Prof. M. S. Desai, M.Sc., 
Surat, (Bombay Presidency); (21) Dr. N. G. Shabdc, 
l).Se., College of Science, Nagpur; and (22) Mr. V. 
M. Dabadghao, M.Sc., College of Science, Nagpur. 

The following papers were read and discussed : — 

1. S. C. Damle ; A Note on Sir Shah Muham- 

mad Sulaiman’s New theory of Relativity. 

2. Prof. X. R. Dhar & S. K. Mukerjee ; Use of 

molasses in the reclamation of alkali and 
Usar lands. 

8. Prof X. R. Dhar & S. P. Tandon : Influence 
of Temperature on the fixation of nitrogen 
by azotobacter. 

1. A. M. D’Rozario : On Two New Xiphidio- 
cercaria from the common freshwater snail 
Indoplanorbis exustus (Deshaves) of the 
Northern India. 

Mr. Damlk pointed out that the degrees of 
accuracy of the two differential equations of motion 
obtained by Sir S. M. Sulaiman in Section V of 
Chapter I of his theory were different. In the second 
equation itself the term which is retained in one 
factor is neglected in the other i.e. in cos a . When 
cos u is taken up to the same order of small quanti- 
ties as there arc in the other factor the value for 
the “Deflection of Light” becomes 2. 03 instead of 
2.32; and then Einstein’s value cannot be obtained 


as an approximation to Sir S. M. Sulaiman’s value. 
Further it was mentioned that the equations themselves 
could not be legitimately used in the case of light for 
they were obtained on the assumption that the veloci- 
ties concerned are small compared to that of light. 
It was then shown that to maintain the same degree of 
accuracy in both the equations, the term containing the 
first differential coefficient of the distance from the 
centre should be retained in the first of the equations. 
To ignore this term in the first equation on the reason 
that the orbit is nearly circular is not valid, especially 
as the first as well as the second differential co- 
efficients of this distance are retained in the second 
equation. It may be argued that this term may be 
neglected because it has different signs in the two 
halves of the orbit. But if this be so then there is 
no harm in retaining it. On the other hand the re- 
tention of this term should then improve the result. 
It was, however, shown that when this term is retained 
in the first equation and the other correction is intro- 
duced in the second the value obtained for the rotation 
of the perihelion of Mercury in one complete revolu- 
tion is numerically one-sixth of the usually accepted 
value and in the opposite direction. Unless the theory 
is able to explain these results it cannot be of 
much use. 

hi Iiis reply Sir S. M. Sulaiman dealt with tin- 
points raised by Mr. Damle serially. He agreed that 
for the sake of greater accuracy more terms should 
he retained in his equations of motion. The term 
J\ I) dr\dt was neglected in his equations as the 
latter applied to nearly circular orbits. Even in the 
case of Mercury, this value should be of a small 
order for a complete revolution. If dr\dl is to be 
retained in (5.41) then the orbit would become elon- 
gated and a different value for sin a would have to be 
substituted. Cos a would similarly be different from 
unity. If, however, ehangc in the magnitude of the 
force along the resultant were considered, as referred 
to in Chap. VIII, then (5.G) remains unaltered. The 
equations when applied to an elongated orbit cer- 
tainly give a negative residual. But for the advance 
of the perihelion there is such a large uncertainty 
that von Gleicli asserted in 1931 that the supposed 
advance does not exist and that “ the Newtonian 
theory of gravitation needs no correction by Rela- 
tivity.” The maximum and minimum limits of the 
value for the deflection of light, with the correction 
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proposed by Mr. Damir, in fact tally better with 
Freund lieh’s value. The approximate equation can 
not hold for light, and a new set of equations have 
been obtained for light in Chapter VIII. The reten- 
tion of the term Si\ D ( dr\dl ) - in equation (6.(51), 
which Mr. Damle advocates, leaves the results un- 
affected. An empirical law of gravitation 

n .7 idr l 

r- It- ‘ r r 

gives all the required results and avoids all the 
difficulties. 

Prof. N. It. Dji ah gave an account of the resear 
dies carried on by him and his collaborators in the 
reclamation of alkali and Usar lands by tin* applica- 
tion of molasses. 

Prof. Dhar stated that the total area of I'sar 
lands in the United Provinces alone is more than 
.‘t ,()()() ,000 acres and naturally the reclamation of such 
lands is a problem of great national importance. The 
salts which make these lands unfit for growing crops 
are carbonate, sulphate and chloride of sodium. Such 
lands are generally heavy clay soils and are very 
often termed as parti or waste lands. 

Much research work has been carried on bv 
I)r. Gcdroiz of Russia, by I)r. Ililgard in the United 
States, by Dr. de'Sigmond in Hungary, Dr. Dymond 
in England and by Dr. Ilissink in the Zuyder Zee 
area in Holland for the reclamation of alkali lands 
and those damaged by sea water in their respective 
countries. In these researches, gypsum, ammonium 
sulphate, powdered sulphur etc. have been used but 
these substances are too costly for use in India. 

Molasses to the extent of 90 — ■360 maund.s per 
acre have been applied to some alkali lands near 
Allahabad, Cawnpore and other places in the I’nited 
Provinces and the lands ploughed once and watered. 
Analysis showed that the alkalinity of- these lands 
decreased considerably on the application of molasses 
and later on became appreciably acidic. The acids 
were oxidized in course of time. Jn these reclaimed 
Unds, good crop yield has been obtained. 

Prof. N. R. Dhar gave an account of researches 
■arried on by himself and his pupil Mr. S. P. Tandon, 
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on the influence of temperature cn nitrogen fixation by 
Azotobacter. The professor stated that, it was rather 
surprising that this type of nitrogen finxation had 
not been utilized very much in European and other 
colder countries. On the other hand the nodule 
bacteria have been largely utilized in Agriculture for 
increasing the soil nitrogen in temperate climates. 

The researches carried on in the Chemical Labo- 
ratories of the Allahabad University show that the 
best temperature for nitrogen-fixation by azotobacter 
is 3f)°( \ There is no nitrogen fixation either at(l°(* 
or 50° C on the one hand, on the other no nitrogen 
fixation takes place at 00° or 70°. It is rather 
surprising that those bacteria can fix nitrogen even 
at 50°( \ although the amount of fixation at r>() 0 U is 
much less than at ,'15° C. It is well established that 
the other bacteria nitrifying, ammonifying etc. become 
inactive at M) °or can utmost work up to 45 °C, while 
azotobacter works appreciably at these temperatures. 
Various are the ways in which nature carries her 
decree. She has to he impartial to each and every 
country of the world in bestowing worldly comforts. 
It seems, therefore, that ill tropics where all other 
factors are unfavourable in recuperating the soil as 
regards combined nitrogen nature has been kind 
to bestow these two agencies namely sunlight and 
azotobactor to meet the nitrogen requirements of two 
tropical soils. 

Uptill now the study of this so useful a nitrogen- 
fixer as azotobacter was overlooked by the scientists 
of our country. The Chemical Department of the 
Allahabad University under the careful guidance of 
Prof. Dliar has given a long needed lead in this line 
of study to the scientists of India. It presents now 
before our scientists a fertile field for future re- 
search which, it is hoped, will result in evolving out 
some practical method for an useful employment of 
azotobacter in the agriculture of our land. Moreover 
Indian soils have been found to be rich in azotobacter. 

As the soil temperature in temperate climates is 
generally 10 ° C or lower, the activity of azotobacter 
in these countries is very little in most part of the 
year and that is why the farmer in a temperate cli- 
mate cannot utilize the sources of azotobacter, whilst 
in tropical countries it can serve a very useful purpose. 
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Ordinary Meeting 

A meeting of tile Academy of Sciences, l. P. 
was held in the Chemistry Department. Lucknow 
L niversilv on Saturday, November J>, 1R35 at p.in. 
Prof. N. II. Dhar, President of file Academy was in 
the ('hair. 


11. B. M. Gupta : On the Relationship between 

the soluble fatty acids and the potash 
equivalent of acids giving barium salts. 

12. A. C. Chatter ji : Influence of Lyopliillic 

colloids on the wettability of Naphthalin. 


M essrs. Chandra Mohan Chak, M.Sc. (Cantab), 
and P. X. Tandon. F.C.S. were elected members. 

Tile following papers were read and discussed : 

1. S. Pradhan : The Genitalia and their Role 

in copulation in Epilachna indica (Cocci 
nell'nlae Coteoptera) with a discussion on 
the Morphology of flic Genitalia in the 
family. 

2. II. Trivedi : The absorption spectrum of 

hydrogenbromidc molecule and its upper 
unstable state. 


Mr. Pradhan described the structure and disposi- 
tion and the mode of working of the muscles of the 
male and female genitalia of Epilachna indica, and 
their relative disposition during copulation. He dis- 
cussed the process of oviposilion and also the mor- 
phology of the male genitalia, and suggested new 
interpretations. 

Mr. Trivedi, whose paper aroused some interest, 
showed that his experiments were a further lest of his 
theory of continuous absorption of a diatomic mole- 
cule and that he was enabled to find out the nature of 
the repulsive state of the molecule by its help. 


,'i. V. V. Xarlikar and 1). X. Moglic : A Note 
on a general line element. 


L D. X. Moghc and R. V. Saslrv : The field 
of a X on-static Spherical condensation. 

5. Satyendra Ray : The first universal prin- 
ciple of Sulaiman. 

(i. Satyendra Ray : On two mutually contra- 
dictory interpretations of Einstein’s line- 
element by Sulaiman. 


7. K. L. Gupta : On the convergence and the 
summahility of tin* conjugate Series of the 
Derived Fourier Series. 

N. S. M. Sane and A. 15. Sen : On some Toluen 

Sulphonyl Esters of Phenols. 

O. M. Raman Navar : Variation of physical 

properties with change in concentration of 
Iodic acid solution. 


10. Umakaut Sliukla : Necessary and sufficient 
condition for the equality of 
h 

tl 
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Prof. Satyendra Ray. in his first paper, said that 
Sulaiman has given new law for the relative 
velocity of two bodies moving in the same straight 
line. As Newton’s laws are accepted in the proof 
it is logically impossible to gel any result different 
from the Newtonian expression. The fallacy in 
Sulaiman’s argument lies in bis confusion of initial 
and final distances between the two moving bodies 
in his arithmetical investigation. 

In the other paper Prof. Ray said that Sulaiman 
proceeds with a corpuscular theory of light and then 
uses the formula applied by him to the problem of 
perihelion motion of Mercury. In doing this he 
makes the elementary portion of the corpuscle's orbit 
identical with the famous “ Line-element ” of Eins- 
tein. Contradictory results, however, tumbled out 
from Einstein’s theory at Sulaiman’s own showing 
which Sulaiman has failed to exploit. lie later on 
gave another physical interpretation in which “ ds ” is 
not the element of the planetary orbit perpendicular 
to the line of vision, but “ projection of the distance 
travelled by light ” on the radial distance of the 
planet from the centre of force. 

Dr. A. C. Chatterji said that wettability of 
naphthaline by gelatine, agar-agar, casien, wheat- 
starch and silicic acid lias been investigated before. 
It has been found that the lyopliillic colloids can he 
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arranged according to the descending order of their 
wetting power as follows. 

gelatine >, easien >, standi , agar-agar > , 
silicic acid. It is interesting to compare tliis series 
with the series obtained liv arranging them according 
to descending order of their " gold number ” which 
measures their protective effect. The series is gela- 
tine >Na casienatc ' potato starch ' silicic acid. 
It appears that the power to wet and the protective 
effect of lyophillie colloids bear a very close relation 
with each other, both being due to absorption of the 
colloid by the respective particles. 

The Institution of Chemists (India) 

At an ordinary meeting of the Institution of 
Chemists (India) held on Monday, the 1 1 111 Novcm 
her, IMS in the Chemistry Lecture Theatre of the 
University College of Science, Calcutta, a paper 
entitled “ The Problem of the utilization of molasses *' 
comn^unieated by Prof. N. R. Dhar. I). Sc., F.I.C. 
Head of the Chemistry Department. Allahabad Uni 
versitv, was read by Dr. S. G. Choudhury of the 
Science College*. Dr. H. K. Sen. Professor of Applied 
Chemistry. Science College, Calcutta, the President of 
the Institution, was in the chair. 

Prof. Dhar after referring to the comparatively 
poor yield per acre of sugar cane in India, was of 
the opinion that the future of sugar industry in India 
depended to a great extent on the proper utilization 
of the molasses which is l he chief by product of the 
industry. 'Hie present day utilization of molasses in 
many countries, as for instance in the production of 
power alcohol, acetic acid, glycerine, potash, cattle 
food, fuel etc. was dealt with in I he paper. Hut in 
his opinion these cannot sufficiently absorb all the 
.'500,000 tons of molasses turned out annually by the 
various sugar factories in India. Its only hope lay 
in using it to enrich the soil, in as much as its sugar, 
potash, and nitrogenous matter contents make it a 
very useful fertilizer, and its use as a manure, 
especially in India, where the soil suffers from a 
nitrogen deficiency, was mainly stressed in this 
paper. Experiments conducted by Prof. Dhar and 
his collaborators in the chemical laboratories of the 
University of Allahabad which were described in 
detail in the paper showed conclusively that the 
amount of combined nitrogen, ,thc most important 
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substance necessary for plant growth, is considerably 
increased when molasses are added to the soil and the 
soil ploughed properly. The fixation of nitrogen i.e. 
the addition of ammonia to the soil can lake place 
in the complete absence of bacteria provided the 
carbohydrates are oxidized through the agency of 
sunlight and chemical catalysts. The potash, phos- 
phates, and combined nitrogen of molasses no doubt 
have their own value as fertilizers but the chief 
manurial property of inolassrs is due to its sugars, 
which, by undergoing oxidation, supply the necessary 
energy required for nitrogen fixation by the soil, 
causing a crop increment of at least . 

The failure of certain previous workers of Java 
and other places in utilizing molasses in this way 
was explained bv tin* author as mainly due to insuffi- 
cient aeration of the soil and other factors; and 
then he gave systematic instructions as to how to 
use molasses as manure for getting bcncficient results. 
He recommends 1)0 270 matinds of molasses per acre 
to he applied to the soil after diluting with water 
and three months before plantation, with frequent 
ploughing. There was a lively discussion on the 
subject. Mr. Aleoek of Messrs Alcock & Co. raised 
the question of the difficulty of transport of molasses 
to the fields from the factory, and was of the opinion 
that burning the molasses and using the ash obtained 
as a manure is far more economical. lie then gave 
a description of a simple type of furnace designed 
hy them to burn the molasses for this purpose. Mr. 
K.U.Scn, F.I.C., of Messrs Bird & Co., pointed out 
some defects in the use of potash ashes as fertilizers, 
and gave some of his own experiences as regards the 
drawbacks in the economic products. Prof. H. K. 
Sen was of the opinion that the problem of the utili- 
zation of molasses’ for the production of power 
alcohol was rather underrated by Prof. Dhar. 

Some points were raised whether the eost of 
molasses would be compensated by the increase in 
yield, say, in sugar cane cultivation, and by cal- 
culation it was found to be really profitable. Messrs 
D. S. Xaidu and Atina Ram of the Govt. 'Pest House, 
Alipore, had a discussion as regards conditions of 
nitrification and also of denitrification of the soil in 
the use of molasses as a fertilizer. 

'Pile President, after a discussion at length of the 
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pros and cons of utilizing molasses cither as a manure 
or in the production of power alcohol, in which Mr. 
B. Pal (Inspector of Explosives) took pari, summed 
up the proceedings as below: 

There seemed to be a general agreement that the 
question of the. transport of molasses could he greatly 
simplified if the manufacturers had their own plan- 
tation situated at reasonable distances from the 
operating plants. The export of molasses into Great 
Britain, as is being now considered, even if it were 
realized, could only be a temporary measure, and as 
such for the solid foundation of the Indian Sugar 
industry, the utilization of molasses must be conceived 
of not from one point of view, but from the various 
methods of utilization raised in the discussion. These 
methods of utilization may vary from locality to loca- 
lity, but there is no doubt that a larger outturn of the 
cane per acre in the region of 40 tons as against 20 at 
present obtained is at the bottom of a sound sugar 
industry. The combination of power alcohol with 
petrol was regarded as a well rationalized system 
ill which the interests of all the manufacturing parties 
would be safeguarded within reasonable limits. The 
President specially emphasized the need for a tem- 
porary restriction on petrol output for a period of 


eight to ten years, to allow the annual increased auto- 
motive demand of the country to be met by alcohol, 
the maximum annual output of which would rarely 
exceed 80 million gallons, when to-day petrol con- 
sumption is in the region of 80 million gallons. Dr. 
Dhar’s paper has certainly given a distinct turn to the 
molasses problem which requires now to be more 
fully tested by field experiments. 

The meeting elosed with a remark from the chair 
that the Institution of Chemists (India), before 
which of late so many papers bearing on the various 
aspects of sugar industry have been read and dis- 
cussed, has really done a great service to this industry 
in this country, judging from the enquiries it lias 
been receiving from the outside public on these 
matters. 

Indian Science Mews Association 

Tin* Indian Sciknck Xkwh Association acknow- 
ledges with thanks the donation of a sum of five 
hundred rupees from Mkssiis. Bknoai. Ciikmical and 
Pii akmat ki t ticai. Wohks Ltd., Calcutta, to the funds 
of the Association. 
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The Effect of dietary Composition oil tlie 
Urinary Excretion of Ascorbic acid 
(Vitamin C) by the rat. 

In a study of tlic mechanism involved in the biological 
synthesis of Vitamin C, we found bv using the titrimetric 
technique with 2 0 dichlorophenol that mannose could act 
as a precursor of the vitamin in its synthesis by the rat. In 
connection with this work it was considered desirable to 
know whether the excretion of ascorbic acid by the rat 
would be influenced by the metabolism of the major food- 
constituents - a possibility indicated bv some recent experi- 
ments of Hopkins 1 . The urinary output of ascorbic acid 
was, therefore, investigated titrimetrieally with rats fed on 
the following artificial diets, which differed from one another 
in their protein, fat and carbohydrate contents. 



Diet X 

Diet Y 

Diet /. 

Diet A 

Diet B 

Casein 

10 

25 

40 

20 

20 parts 

Cassava Starch 

80 

65 

50 

70 

35 

Salt-mixture 

5 

5 

5 

5 

5 

(McCollum) 

Yeast 

5 

5 

5 

5 

5 .. 

Cod-liver Oil 

1 

1 

1 

1 

1 ,, 

Lard 

— 

— 

- 
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A group of three adult rats was successively fed with 
diets X, Y and / (in which there is an increasing ratio of 
protein to carbohydrate) for periods of 10 days, the urine 
collected for the first 4 days of each period being rejected. 
The average volumes of urine excreted during 21 hours on 
the three diets were respectively 25 c.c., 25 c.c. ami 32 c.e. 
aiul the corresponding total ascoibie acid outputs 0 3S mg.. 
0.39 mg. and 0.57 mg. 

Another group of three adult rats was fed successively 
on diets A and B (which are respectvely non-fat and fat 
diets) in a similar way. The average volumes of urine 
excreted were 24 c.c. and 23 cc. respectively and the corres- 
ponding values of ascorbic acid output were 0'43 mg. and 
0.55 mg. 

It would thus appear that the excretion of urinary 
ascorbic acid by the rat tends to be definitely stimulated by 
raising the protein-carbohydrate and fat-carboli}drate ratios 
of the diet. The problem is being further investigated to 


find if the reducing substances in the urine consists solely 
of ascot hie acid and to obtain further results for statistical 
analysts. 

Indian Institute for Medical 
Research, Calcutta, 
and 

Bengal Chemical & Pharmaceutical 
Works r,d., Calcutta. 

16.: I 1^35 

I. Chemistry and Industry . 53, 874. IW. 


Yitamin B, 

We pointed out elsewhere 1 that preparation of reno 
flavin bad their growth-promoting effect enhanced, as 
observed on growing rats subsisting on a vitamin P,- 
deficicnt diet, by the simultaneous administration of an 
alkali-autoclaved preparation of ail ox-kiudney extract left 
after adsorption with fuller’s earth. The animals received 
the usual basal diet supplemented by a preparation of 
vitamins B, and B 4 , obtained from yeast according to Peters’ 
method, which constituted the sole source of “Vitamin B”- 
complex. These experiments seemed to suggest that the 
total growth -promoting effect of vitamin B a was to be 
ascribed to the flavin and a more heat and alkali stable 
factor, as the flavins are known to he relatively unstable 
to alkali particularly at a high temperature. 

We have attempted to investigate this problem in another 
aspect by comparing the vitamin B, -activity of a few 
natural food- stuffs assayed by the usual biological technique 
w\{\\ their flavin-content as determined chemically by the 
method of Kuhn, Wagner-Jauregg and Kaltsehmitt*. In 
employing this chemical method we have used a Lovibond 
tinto-meter of the B.D.H. pattern in the absence of a stufo- 
photometcr for the tintometric estimation. Investigating 
the pulses, Lens esculenta , Visum, arvense , Cajanua irtdi- 
cus, Cicer arietinum , Lathyrus sativus and Phaseolus 
mnngo, we have found no parallelism between the flavin 
content and biological activiiy. The limits of error in such 
experiments are, however, fairly large and no strict conclu- 
sion is, then. fore, warranted. 

The same problem has also been investigated with 
reference to cow’s milk. The growth-promoting effect of 
pure lactoflavin (two samples kindly provided by Prof. R. 
Kuhn, and Prof. P. Karrer were used) was first determined. 


B. C. Cuba 
A. R. (ihosh 
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The laetoflavin was then supplemented by an alkali-auto- 
elaved fuller’s earth filtrate of milk, which was presumably 
free from flavin, and the growth-promoting effect was found 
to be enhanced. It was found, further, that 2 c.e. of whole 
milk produced considerably greater effect than the adminis- 
tration of 0.002 ni.fr. laetoflavin, which represented the flavin 
content of 2 c.c. of milk. These result; would appear to 
suggest that milk contains some factor besides laetoflavin, 
which increases the growth-promoting effect of the flavin. 

It may he staled incidentally that in course of some 
physiological studies carried out by one of us (B. C. (».) with 
Mr. N. Das we have found that laetoflavin restores the red 
Mood cell count in rats, which was found to fall in vitamin 
B, -deficiency by ( in ha and Mapson' in P>21. 

Details will be published elsewhere. 

Indian Institute For Medical 

Researc h, Calcutta, It. C. (Julia 

and II. G. Biswas. 

Bengal Chemical e: Pharmaceutical 
Works, !.<]., Calcutta. 

Wi.11.35 
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Similar results were obtained with acetaldehyde. The 
enzyme material was the caseinogcn preparation of Dixon & 
Thurlow 1 . The minute traces of hydrogen peroxide formed 
in these oxidations would he unstable at p H 8 and, therefore, 

the removal of the inhibiting effect of hydrogen peroxide by 
its interaction with reduced glutathione does not account 
for the observed acceleration in oxidation. The explanation 
is probably to be sought in the participation of glutathione 
as an oxidation reduction system in oxidations by milk 
dehydrogenase. The hypothesis that in these oxidations 
molecular oxygen arts as the direct acceptor of activated 
hydrogen might, therefore, require modification. 

We are also investigating the effect of ascorbic acid on 
these oxidations. 

Bio-chemical Section, K. IV Basil. 

Chemical Laboratories S P, Mukherjee, 

t’niversitv of Dacca 
5. II. VS 

I. Bitwhem. .Jour. IS, 071, 1021 
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(Julia, Nature , ISii, 30.5, PG5 
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Glutathione and Milk Dehydrogenase 

Glutathione in its reduced form has been found to 
accelerate the oxidation of xnnthin as well as of acetaldehyde 
and saliryaldehyde by milk dehydrogenase. The following 
typical results are appended, the experiments being carried 
out at p u 8 with phosphate lmfFer. 


“Artostenone” a diketo compound related to sterols 
isolated from the Indian summer fruit 
“Artocarpus Integrifolia” ( Jack fruit ) 

Working up the unsaponifiahlc matter of the cther- 
soluhle fraction of the juice collected from the freshly cut 
ripe fruit, it has been possible to isolate a fine crystalline 
substance melting at 10*4*0. P shows some of the colour 
reactions of sterols and is highly soluble in most of the 
organic solvents. 

The micro combustion data as well as the crystallographic 
investigation by means of X-ray suggests its molecular 
formula to be C,„ II i4 (),. 


mm* of O, absorbed 


Time in tuins 

Xanthin M/ 1 200 & enzyme 

Glutathione 

M/ 1200 enzyme 

Xanthin M / 1 200 Glutathione 
M/1200 & enzyme 

15 

51 

10 

71 

30 

60 

13 

f »l 

60 

63 

14 

1C6 


Salicyaldclivde 

M/400 & enzyme 

Glutathione 

M/1200 & enzyme 

Salicy aldehyde M/400 
Glutathione M / 1200 & enzyme 

15 

25 

9 

44 

30 

37 

12 

70 

60 

40 

13 

84 
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The substance contains no 1iy<1roxyl, aldehyde or acid 
group. The presence of two keto- groups has been definite- 
ly proved from the formation of a di-oxime (m.p. 175°C; 
N-(>9&). Hence the name “Artostenone” has been proposed 
for the substance. 

Artostenone is dextro-rotatory, its specific rotation being 
frijf) 9 =10. 9° and 23.4° in alcohol and chloroform res- 
pectively. 

The molecular weight of artostenone has been found to 
be 107.2 by cryoscopic method with benzene as solvent, and 
crystallographic data bv means of X-ray give the value 
118 as the molecular weight. Its density is 1.08. 

The substance forms a tetrabronm compound (Hr. 43.4%) 
having a sharp melting point of I60°(\ Two bromine atoms 
enter the compound by substitution, the remaining two 
saturating the ethylene linkage. 

Results with bromi nation and reaction with I Hr show 
the presence of onlv fine double bond in artostenone. The 
low specific rotation also supports the observation. 

Details of the experimental procedures and results will 
shortly be published elsewhere. Investigations to gain 
some insight into the constitution of artostenone are in 
progress. Work has also been undertaken to see whether 
the substance or any of its derivatives possesses any physiolo- 
gical activity. 

Biochemical Section, 

Chemical Laboratories, Madhnh Chandra Nath. 

University of Dacca. 

5.11.35. 


A New Route to Spiro Compounds Synthesis of 
Spirocyclodecane 



A new synthesis of Spirocyclodecane has been achieved 
according to the following lines. Cyclohexanone cyano- 
hydrin is allowed to react with the sodium salt of ethyl 
eyanoacetate and the sodium salt of ethyl 1 - cyanocyclo- 
hexane - 1 - a - eyanoacetate thus obtained is allowed to 
react with ethyl ft - cliloropropionate to yield diethyl 1 - 
cyanocydohexane - 1 - a cyanoglutarate (Bp. 220*-25 o /8mm). 
On hydrolysis the above ester yields 1 - carboxy cyclo- 
hexane - 1 - a - glutaric acid (m.p. 165°C). The ester (Bp. 
1G3 # /4mm) when subjected to the action of sodium in 
benzene yields diethyl cyclohexane spirocyelopentane - 2 - 
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one - 3: 5 - diearboxvlatc (Bp, l7S*/4mm). It is hydrolysed 
by means of sulphuric acid to yield cyclohexane spirocvclo- 
pentane - 2 - one 5 - carboxylic acid (M.P. 102°C). Spiro- 
cyelodccam* (1) is obtained bv the Clemmcnsen reduction 
and subsequent decarboxylation of cyclohexane spiro- 
cyclopcntatie - 2 - one - 5 - carboxylic acid. 

Further work on the synthesis of other spiro compounds 
along similar lines (by taking different cyclic ketones such 
as methyl cyclohexanones, cyclopentarmne, metlivl cvclo- 
peutauones, etc. on the one hand and different lialogenated 
esters on the other) is in progress. 

The details of the above work will be published in the 
Journal of the Indian Chemical Society. 

Mv sincere thanks are due to Professor I)r, P. C. Mitter 
for much encouragement ami advice during the course of 
this work. 

Sir K. B. (»ho«di Laboratories. 

University College of Science Nripeudranatli Chntterji. 

15.11.35 


Certain derivatives of Thiocatnphor and Thioborneol. 

Reactivity of methylene group due to the 
influence of Thiocarbonyl group. 

In a recent communication to the Journal of the. Indian 
Chemical Society , the author described the preparation of 
ifronitrosotliiocamphor (B) by tlie action of iaonmyl nitrite 
on tliiocamphor in presence of sodamide.’ The preparation 
of this compound suggests that the methylene group adja- 
cent to the CS group in tliiocamphor (A) is reactive, whereby 
the formation of the above compound has been possible. 

(’ll- <’:N()II 

(\,I[, 4 < I .... (Vl,,<| 

CS OS 

(a) (iO 

It was therefore thought desirable to study the action of 
benzaldehvdc on the sodium derivative of tliiocamphor and 
it has been possible to isolate a benzvlidene derivative of 
tliiocamphor (C), 

(M’ircyr., 

o,h, 4 <I 

os 

(-0 

by allowing ben/.aldchyde to react at 0°, with the sodium 
salt of tliiocamphor which itself is prepared bv the inter- 
action of requisite quantity of molecular sodium and thio- 
camphor in benzene. After removal of benzene and, 
unchanged benzaldehyde, the residue crystallizes out from 
alcohol in the form of necdleshaped crystals, m p. 9®. 



436 


Science anti Culture 


December, 1936 


Benzylidene-thiocmaphor reacts with hydroxylumine 
hydrochloride in presence of sodium acetate, whereby 
benzylideiic-thiocamphor oxime is formed with evolution of 
H f S, m.p. 197°. (Cf. benzylidene-camphor oxime, m.p. 197*). 
The above reaction definitely establishes the influence of 
thiocarbonyl group on an adjacent methylene group and 
thereby establishes the much expected analogy between a 
carbonyl and a thiocarbonyl group, so far as the reactive 
methylene group is concerned. 

The first attempt in this line was due to Mitra • who 
instead of obtaining benzylidene derivatives of thio- 
ketonic esters by the action of benzaldehyde on /J-tkioke- 
tonic esters obtained polymerized thiobenznldehyde — (Ph. 
CHS), and the benzylidene derivative of corresponding ft- 
ketonic esters — ( Kt, benzylidene diacetoacctate in the case 
of Kt-thioaeetoacetate). 

Sodium salt of thiocamphor when benzoylated in cold, 
forms monobenzoyl-thiocamphor, a red liquid, b.p. I86 # - 
187 VW tn.in., having a camphoric smell. The compound 
can be represented by either of the formulae (F.) or (F) 

cn.coc a ii B cn 

o„ir, ,< I or II 

os cs.co.e 6 n 5 

. (k) (.-) . 

The constitution of this compound has not yet been settled 
and experiments are now in progress. In either case, the 
formation of the componnd represents the labile nature of 
one of the hydrogen atoms attached to the CH, group 
adjacent to the CS group. 

Thioborneol has also been prepared by the author in the 
pure state by reduction of thiocamphor by men ns of zinc 
and acetic acid*. But as the yield of this material was not 
satisfactory, thiocamphor lias subsequently been reduced 
by means of aluminium amalgam in moist ethereal medium. 
The product obtained by either of these methods has been 
purified by the formation of a lead salt followed by its 
decomposition with H,S and subsequent extraction with 
ether. Tn the second case the yield is nearly 60%. 

The importance of the ethers and esters of borneol is well- 
known. Hence it was supposed that the corresponding 
thio-derivatives might he interesting. The following deri- 
vatives of thioborneol have been prepared by taking advan- 
tage of the reactivity of the thiolic II* atom of thioborneol 
(G). (1) Methyl- Bornylthio ether, b.p. 95 */2S tn.ni., (2) Ethyl- 
Bornyl-thio ether b.p. 95 Q /5 m.m., (3) Isoamyl-Bornyl-thio 

ether, b.p. 133/h m.m., (4) Acetylated thioborneol, b.p. 
85*/ 25m. in., (5) Benzoylated thioborneol, b.p, 180°/6m.m. etc, 

CII 2 

C»H,4<| 

CH. SH* 

(o) 

These compounds arc not bad smelling substances like other 


sulphides; they have rather a characteristic smell resembling 
that of turpentine oil. 

My thanks are due to Sir 1\ C. Ray for his kind encou- 
ragements and also for kindly placing the resources of his 
laboratory under my disposal. 


University College of Science I). C. Sen. 

and Technology. 

Palit Professor’s Laboratory, 

Calcutta. 

6.11.35. 


1. Science and Culture, 1 , 158, 1935. 

2. Jour. Ind . Chem. Soc., .9, 633,1932. 

3. Ber., 36, 863; 59, 3508. 


On the Evaluation of the Probability Integral of 
the D 2 -Statistics. 

The exact distribution of the D* -statistics, constructed 
by P. C. Mahalatiobis 1 in an attempt to estimate the diver- 
gence between two populations, was found by one of the 
authors in the form which after the substitutions 


A* =• In PA\ 


V - ITT>T>' 


can be written as 


r p (uu <\l - ( £)* 


“V 


-i (L*+») 


x I (I A) tIL 

•> - /’ 


where is the uncorrected sample value, and the 
population of /?*, and I is the Bessel function of pure 
imaginary argument. 

In a previous letter, one of us invited the attention of 
mathematicians to the problem of the numerical evaluation 
of the incomplete integral 

V L ’ l) “ $*' V 7y ’ 9 M 
0 


which till then bad baffled our attempts to tackle it *. Since 
then we have however overcome the difficulty in the 
following manner. 

It is proved that 

V 7 '* 9 = *p -2 (L - X) - fp - 2 (L ’ l) 

f -1 

where (£> V “ e (L*+i*) 

X I p w 

•J ~ 1 
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The function f obeys the recurrence formula 


solutions of cerous salts viz., the agreement of their magne- 
tic moment with Ilund's calculated value, and the close 
conformity of the temperature variation of their suscepti- 
bility with Curie’s law. 


This enables us to make &p(L, X) depend upon 
or (L % A) according as P is even or odd. 

We show 


A + L 


•iff* X) = 


V 2it 


f 

x-L 


dt 


which can be found from the tables of the probability 
integral. Also &o(L, A) is obtained in the form of the 
following convergent series. 


T- J -,\i 

tt =* o n • K 


-3 


n - 1 tm 
V 



! 


where ./• = ^ £ 3 , £ — \ P. 

The actual numerical computation is proceeding in the 
Statistical Laboratory, Presidency College, Calcutta, and 
will be published in Sankhya : The Indian Journal of 
Statistics. 


Statistical Laboratory, Raj Chandra Bose. 

Presidency College, Calcutta, Samarendrar.ath Rov. 

24.9.35. 

1. Journal of the Asiatic Society of Bengal (1930). 

2. Scirnck and Cut^turk, /, 205, 1935. 


On the Absorption Spectra and the Ground State 
of the Ce IV Ion 

In recent years there has been some controversy regard- 
ing the ground state of the CelV ion. It has been held by 
spectroscopists that the ground state is rather a 5d state 
than a kf state, but this view is entirely incompatible with 
the following assignment of electrons for the CelV ion given 
by Hund, viz., 

4f 5s 5p 5d 68 
J260O 

which predicts that the ground state is a 4* F term, and this 
view is well supported by the magnetic data for crystals and 


The spectroscopic evidence is an extrapolation from the 
spectra of Csl and BaTT. By plotting the term values on a 
Mosley diagram Gibbs and White 1 conclude that in the sixth 
period the 4* F line (corresponding to an electron in the 
If shell) will eventually cross the 5 % D line (corresponding 
to an electron in the 5d shell) even though in going from 
Csl to Ball they diverge from one another. If the term 
values of 4 *F t ^ levels given by Paschen and Goetz 

are correct for Ball then we should expect that these F and 
D lines would not cross before CelV is reached and that 
therefore the first electron bound to the stripped atom of 
Ce is a 5d electron. On a closer examination however, it 
would appear that the conclusions arrived at from such an 
extrapolation are not valid in the case of CelV ion. Prom 
a comparison of the electronic structures of C*I-likc stripped 
atoms, viz, Csl, Rail, Lalll, and CelV, it is evident that the 
kf orbit is entirely of a different nature in Ce, as it is situated 
in the interior rather than exterior of the atom, and an extra- 
polation to compare the states located in different potential 
valleys cannot he valid. 

Gibbs and White 1 and later Hadami * have inves- 
tigated the spark spectra of Ce, and a doublet with wave- 
lengths 2778 A® and 245(> A® has been attributed by them 
to the transitions — 6 *P, „ of the CelV ion as accord- 

!• T 

ing to them the observed and calculated values of the separa- 
tion seem to agree. But here also their calculations are 
invalidated owing to the fact that the value of the screening 
constant used in their calculations (which is obtained from 
X-ray data, viz., a = 34) is for 4f electrons and not 6s 
electrons. 

Recent investigations on the absorption spectra of the 
CelV ion by Bose and Datta \ Freed \ and Roberts 
and Wallace 6 have led to the discovery of several absorp- 
tion bands in the ultra-violet region between 3000A® and 
2100A®. In a preliminary note Bose and the present 
writer * suggested that the hands at 2%0A® and 2550A* 
are due to 4’F^ - 5 „ transitions and showed that 

the relative intensities of the bands may be explained 
if these bands arise from the above transitions. Freed « 
has also come to similar conclusions regarding the origin of 
these two absorption bands. Further evidence regarding 
the ground state of tlie CelV ion is obtained from the recent 
measurements of the magnetic rotatory dispersion of the 
cerous salt solutions by Roberts, Wallace and Pierce • who 
definitely conclude that “their results throughout the wave- 
length range 5780 - 3341A* agree with the values calculated 
by taking into account two absorption bands of wavelength 
2960A* and 2540A° (4 — 5 *D| as given by Bose and 

Datta, so that the ground state is 4*F$ (Hund) and not 
S*D 5 (Gibbs and White).” 
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As for the other absorption bands in the farther ultra- 
violet region, Bose and the present writer assigned transi- 
tions 5*D - G'P, which correspond to certain emission 
assignments given by Badami, but stand in contradiction to 
Freed's interpretation who explained the origin of all the 
absorption bands as due to If F — 5*D transitions, the 5*1) 
state being split up into several levels bv the inhomogeneous 
crystalline electric fields as postulated by Bethe. 

To decide between the two interpretations, the absorption 
spectra of ccrotis salt solutions have been further investiga- 
ted by M. Deb and the present writer with a Ililsch double 
monochromator and a photoelectric cell, to test whether 
all the ahsoiptiou hands arc due to transitions from the 
ground state and if there are further fine structures of the 
hands, and also to estimate the intensities of these absorp- 
tion bands. Tile results obtained indicate that all the 
absorption hands arise from transitions from the ground 
state and the intensities of the hands except the one at 2%0A° 
which is rather weak arc fairly large and of the same order 


of magnitude. The results seem to support Freed’s 
interpretation about the origin of these hands as due to 
transitions — 5 ^ the 5 '/) state being further 

decomposed into several levels by the inhomogeneous 
crystalline field. The details will be published elsewhere. 

Palit Physical Laboratory, 

University College of Science S. Datta. 

Calcutta. 

6. 11. 35. 

1. Phys. Rev. 83, 157, 1029. 

2. Proa, Phys. Son. 1,3, 53, l‘>31. 

3. Nature. 138, 270, 1931 ; Zeits. f . I’hyx. 80, 376, 1933. 

4. Phys. Rev. 38, 2123, 1931. 

5. Nature 130, 890, 1932. 

0 Phil. May. 17, 934, 193-1. 
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It is reported in (lie press flint tin* Government 
of India, lias been pleased to appoint Sir J. ( \ Irvine, 
K T., v. \i. s., Principal and Vice-Chancellor of the 
University of S(. Andrews, as eliainnan of the 
Quinquennial Reviewing Committee* of the radian 
Institute of Seienee, Bangalore*. The oilier two 
members are Prof. S. S. Bhatmigar, Director of 
Chemical Laboratories, I’niversity of Punjab, and 
Dr. A. II. Mackenzie, Viee*-Chnnce*llnr of the 
Osinania . ITii versify, Hyderabad, and late Director 
of Public. Instruction, the Tinted Provinces of Agra 
and Oudli. The constitution of the (‘onunittee will 
give general satisfaction to the public. We would 
like to take this opportunity to acquaint our readers 
with a brief history of its foundation and the scope 
of activities of the Institute. 

As is well known, the Institute owes its founda- 
tion mainly to the magnificent charities oi the great 

| The Viceroy lias appointed a Committee consisting of 
Sir James Irvine, Dr. A. II. Mackenzie, l)r. S. S. lUialnagar, 
with Mr. F. F. O. Hdiuonds as Secretary, to review the 
working of the Institute of Sciences bangalore, with special 
reference to the purpose for which it was founded, and if 
any changes are considered desirable in the organization oi 
activities of the Institute for better achievement of these 
purposes, to make recommendations accordingly, but with 
due regard to the Institute’s actual or reasonable augmen- 
table financial resources. The Committee will meet at 
bangalore in February. —A. /*.] 


Indian pioneer industrialist, mid philanthropist, Mr. 
J. X. Tata. The circumstances leading to its 
foundation arc described in detail in his biography 
by V. H. Harris (Oxford Tniversity Press, 1 

The first Ideas of J. N. Tata 

It appeal's that the late Mr. Tala conceived the 
idea of giving a big endowment for the 1 promotion of 
scientific and industrial research as early as 1889. 
Hut in India things move slowly and it took more 
than twenty years for his plans to materialize. A 
perusal of the relevant two chapters of Tata’s bio- 
graphy shows that for a long time In* was quite 
undecided about the location and the scope* of 
activities of his projected Institute. He was a busy 
man whose* time* was mostly occupied with many 
ne»\v industrial schemes, which afterwards culminated 
in the foundation of the Tata Iron and Steed Works 
at Jamshedpur and the* thre*o Tata llyelm-eleetrie 
( ‘emipanies on the Bombay siele. 1 1 is preoceupatiou 
with business and the large* number of persons whose 
opinions wen* sought in this matter seem te> be 
mainly responsible* for the uncertainty that prevailed 
in defining the* scope of activities of the Institute*. 
It might, be* of interest, to mention he*re that when 
the great American philanthropist, Andrew Carnegie, 
decide*d to give* away his whole fortune* in charities, 
lie* thought it best to retire altogether from business, 
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and devote his whole time in devising the best 
methods of administration for his charities. Carnegie 
mentions in his autobiography that he took this 
decision because experience had told him that it 
was easier to accumulate millions than to devise a 
rational scheme of expenditure which would bring the 
contemplated results. Knfortunately, Tata had not 
that leisure and probably could not find enough 
time to acquaint himself with the educational condi- 
tions of Tndia and her future needs, and conse- 
quently his plans changed from time to time. In 
addition, as already mentioned, lie also appears to 
have su tiered from a multitude of counsellors. 

It is needless to dwell here 1 on the long contro- 
versies regarding the location and scope* of the 
Institute. Tor a long time the choice lay among 
Calcutta, Bombay, and Bangalore. The • main 
circumstance which led to its foundation at Banga- 
lore appears to be an invitation by the late* Sir 
Sheshadri Iyer, the then Dewan of Mysore, offering 
a sum of five lakhs of rupees towards the cost of the 
building of tlu* Institute, 300 acres of rent-free land in 
Bangalore, and a recurring grant of one lakh of rupees 
for the maintenance of the Institute. This last offer 
was reduced to Its. 50,000 after the death of the 
Dewan. The Government of India contributed a 
sum of two and a half lakhs towards the capital ex- 
penditure. The recurring expenditure at present is 
made up approximately as follows : — 

Income from Tata Charities, an amount which 
varies from 3 to 4 lakhs ; Government of India : 
] } lakhs ; and the Mysore Government grant : Rs. 
30,000* ; and varying amounts of smaller grants from 
other Indian provinces and states. 

Sir William Ramsay’s Ideas 

On the scientific side advice was sought from the 
famous chemist, Sir William Ramsay, in 1900, who 
confirmed the selection of Bangalore, because “the 
State of Mysore is rich in minerals; it contains large 
deposits of iron ore ;** the Kolar gold fields — I 


*At present the Mysore Government grant is only 
Rs. 30,000. 

**Thc knowledge of the great deposits of iron-ore in 
Chotanagpur which later led to the foundation of the great 
Tata Steel Works at Jamshedpur was quite unknown at this 
time. 


imagine the largest industry in India — arc on its 
borders.” He proceeded to enumerate the rich 
veins of various ores, and pointed out that the sugar- 
cam* and opium poppy botli grew in tlu* district. 
He also regarded the climate nf Bangalore as suitable 
for the Indians and Europeans alike. lie was 
perhaps disposed to exaggerate the industrial poten- 
tialities of a hydro-electric scheme, worked from the 
Cauvory falls, which, he thought, would (‘liable the city 
to become one of the largest owners of power in 
the world, with a consequent development of its 
manufacture. As far as the spirit of the town is 
concerned, the Professor found “a certain nucleus of 
scientific society,” congenial to the staff* and the 
students. Tor tlu* initial composition of the staff, he 
recommended a professor of engineering technology, 
a professor of industrial bacteriology, and a lecturer 
in physics, all of whom should be provided with suit- 
able assistants. He also advised arrangements by 
which each professor would have an extended vaca- 
tion in which he could continue his researches, and 
he suggested that no restrictions should be placed 
upon their powers to act in a consultative capacity for 
the benefit of industry. The report also recommen- 
ded the employment of mechanics and electricians, 
who could make the apparatus and teach the students 
to use their own hands. 

Final Selection of Bangalore 

Mr. Tata and his chief adviser, Mr. Padshah, 
were for a long time strongly prejudiced in favour 
of Calcutta, but ultimately they yielded to the argu- 
ments of Sir William Ramsay, and appear not only 
to have accepted his choice of site, but also bis 
scheme of administration and his nominees for direc- 
torship and other appointments. In the mean time 
Mr. J. N. Tata died in 1904, but his worthy sons 
Sirs Dorabji and Ratanji proceeded with his work, 
and ultimately the Institute came into existence in 
1911, with the objects, defined in the fifth quinquen- 
nial review of the progress of education in India 
(1902-1907) as follows :- 

“The object of the Institute at present is that it shall be 
primarily an institute devoted to post-graduate study and 
research, particularly in science, and conducted with a view 
to the application of science to Indian arts and industries.” 
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From Foundation to 1921 

With these ideals and working programme the 
Institute was started in 1911 with Dr. Morris 
Travers, who was assistant to Sir William Ramsay, 
as its first Director, and the following departments 
were opened :- 

(1) Department of General and Applied Chemis- 

try under Dr. Norman Rudolph ; 

(2) Department of Electro-technology under 

Dr. Alfred Hay ; 

(3) Department of Organic Chemistry under Dr. 

Sudborough ; and 

(4) Department of Biochemistry under Dr. G. 

Fowler. 

The rules for the guidance of the director and the 
professors appear to have been framed in accordance 
with Prof. Sir William Ramsay’s suggestions quoted 
above. Time showed that they wore not satisfactory, 
Dr. Travers resigned in 1914, and in 1921 the Govern- 
ment of India appointed a Special Committee to make 
inquiries and recommendations regarding the Indian 
Institute of Science, Bangalore. The personnel of 
the Committee included 

(1) Sir W. J. Pope, Chairman, 

(2) The 1 lou’ble Sir Ashutosh Muokhorjce, 

(3) Sir II. II. Hayden, and 

(4) Prof. C. V. Raman. 

The Pope Committee’s Conclusions and 
Recommendations 

Tin* Committee’s conclusions regarding the past 
working of the Institute are given in the following 
words : — 

“The evidence placed before us makes it abundantly 
clear that there exists in many quarters a strong feeling 
of disappointment and dissatisfaction due to the present 
condition of the Institute. It has indeed been maintained 
that its work is carried on without definite aim, that it has 
achieved no definite position, that it has not attained aca- 
demic repute.” 

Til their recommendations, the Pope Committee 
laid down the general lines of administration of the 
Institute and indicated the lines of development. 
These recommendations were adopted with certain 
alterations by the Government ot India and arc in 
force even now. The administration was vested in 

(a) the Visitor, who is n. E. the Viceroy of 

India ; 


(/>) a Court or Standing Committee of the 
Court : 

(r) the Council : and 
Id) the Senate. 


The Court which is a large body and is recruited 
from all parts of India is merely a body on paper as 
it never meets. The Standing Committee of the 
Court is on the other hand a smaller body which 
has sometimes expressed strong opinions on tin; 
policy followed by the Institute. Tin* real adminis- 
trative body is the Council which is at present 
composed of : 


('*) Two nominees of* the Government of India ; 
W „ „ „ Tata Family ; 

(r) „ „ „ Maharaja of Mysore ; 

(d) Four „ „ Indian Tniversities ; 

(e) Two „ „ the Court ; 

If) Director (cx-ollieio) who acts as Secretary. 
The Senate is a body of teachers who take decisions 
oil academic matters and make recommendations to 
the Council. 


The Pope Committee recommended for the 
Institute a principal, whose duties were defined as 
follows : 

“Apart from scientific and administrative qualifications 
the principal, whether a European or an Indian, should be 
keenly and sympathetically interested in India, in its people, 
and in the development of its resources ; as the social and 
administrative head of the Institute, he must be capable of 
gaining the confidence of students, not only in his own but 
in other institutions, and of the distinguished Indians with 
whom lie will have to deal. It thus seems that the principal, 
when not an Indian, should have considerable Indian 
experience.” 

The Pope Committee submitted u very elaborate 
scheme of expansion which, however, could not he 
given e licet to. 

The above short review of tlu* recommendations 
of the Pope Committee shows that Sir William 
Ramsay’s scheme of allowing the heads of depart- 
ments to manage their own house, free from outside, 
control, did not work well, and it was found necessary 
to put the teachers as well as the Director under 
rigid control by an external body representative of 
various interests, and to make definite rules for their 
guidance. Secondly, the Committee recommended 
a greater amount of academi \ation of the Institute 
than had been probably contemplated by the founder. 
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The result was that during the next phase (1022-31) 
the Institute became more or less an academic body, 
developing more on the lines of a university devo- 
ted to training students in academic, research after 
the postgraduate course than on any industrial lines. 

Dr. M. O. Forster was appointed the Director of 
the Institute in 1022, soon after the publication of 
the Pope Committee Report, and he relinquished 
his charge on April 1, 1033, when the present 
Director, Sir C. V. Raman, was appointed. 

The Second Quinquennial Reviewing Committee 
met in November 1030, and its personnel consisted of 

(1) Lt. Col. R. R. Seymour Sewell, 

(2) Professor M. N. Saha, and 

(3) Major 11. (1. Howard. 

AVe give below some relevant terms of reference : 

(a) To explore possible lines of development by (l)oxpan- 
ding departments now operating and (2) establishing new 
departments. In this connection, to consider whether the 
Institute can undertake work of a more* specialized character 
as distinct from the type of research work now conducted 
at the universities. 

(b) To consider whether it would not facilitate the busi- 
ness of the Council and assist in a better understanding of 
departmental matters if heads of departments attended 
Council meetings by invitation during the discussions relat- 
ing to these departments. 

(c) To consider Sir Dornbji Tata’s proposal that the direc- 
torship be abolished as a whole time post and the adminis- 


trative duties of that office be discharged by heads of 
departments in rotation, the routine work to be done by a 
registrar. 

(d) To consider possible improvement* in the machinery 
for appointing new professors. 

(e) To consider the terms of appointment and rates of 
remuneration for the teaching staff, Indian and Kuropean. 

An analysis of the terms of reference, particularly 
(r/), shows that there was a strong feeling in the 
mind of the public that the Institute was becoming 
too much of an academic body and was competing 
with universities in academic researches, and there 
was almost a consensus of opinion that this type of 
work should lx* dropped and the resources of the 
Institute should be devoted to industrial work. 
Further the opinion was also expressed rather strong- 
ly that the Director who, on account of official work, 
could not find much time for research work should 
be relieved of the major part of his routine adminis- 
tration work by the appointment of a registrar. 

The Sewell Committee discovers that the 
Institute is a South Indian Body 

From an analysis of the number of admissions to 
the Indian Institute of Science up to 1630, the Sewell 
Committee made the interesting discovery that the 
majority of students admitted up to 1330 came from 
Mysore, Bombay, and Madras, but very few from 
North India. These figure, are shown below : 


Tabu: I. 


1925-26 1926-27 PJ27-28 1928-29 1929-30 

Appl. A<lm. Apnl. Adni. Appl. Adin. Appl. A<bn. Appl. Adm. 


Mysore 

25 

17 

18 

10 

16 

10 

35 

14 

57 

22 

Madras 

50 

15 

57 

21 

48 

20 

39 

16 

45 

16 

Mai Iras States 

4 

- 

6 

2 

10 

2 

11 

3 

4 

- 

Bombay 

31 

12 

33 

16 

60 

26 

58 

15 

62 

22 

Bengal 

20 

5 

19 

8 

13 

4 

10 

4 

10 

5 

C. P. 

4 

2 

6 

2 

7 

5 

5 

1 

4 

1 

U. P. 

7 

4 

4 

1 

3 

3 

4 

2 

8 

3 

Punjab 

1 

- 

7 

1 

2 

- 

3 

1 

6 

3 

Rest of India 

12 

4 

5 

2 

It 

4 

6 

3 

9 

2 
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Thus the hope of the founder that the Institute 
would serve the nc(»d of the whole of India was not 
realized. Commenting on this fact the Sewell 
Com mittee remarks: 

“We are however strongly of the opinion that in spite of 
the rapid developments in post-graduate and technological 
work in the northern universities and institutes, this Insti- 
tute will not fulfil the original intention of the founder un- 
less it is regarded as an all-India institution, and any sugges- 
tion that its ultimate status will be that of a south Indian 
institute only is strongly to be deprecated. Whatever 
developments take place in the universities, we are convinced 
that with the resources at its disposal, the Institute ought 
always to be in a position to supply such opportunities for 
training ns cannot be obtained anywhere else in India. This 
Institute should do what no other institution can do". 

The Cause why the Institute was not utilized by 
North India 

It is not difficult to lind out the onuses which led 
to a very few students from North India seeking 
admission into the Institute. Krom 1921 the Institute 
has been doing work more of :in academic type, but in 
the mean time the situation in North India bad com- 
pletely changed. As a result of the recommendations 
of the Sadler Committee, the North Indian uni- 
versities changed themselves from purely examining 
bodies to teaching ones where research was recog- 
nized to be a part of the professorial duty. So, many 
research centres grew up in the North and it was not 
necessary for students from North India to repair to 
Bangalore when 1 the same type of work was being 
carried on, excepting partly in the Depart menls of 
Electrotechnology and Biochemistry. 

The Sewell Committee recognized that tin* Insti- 
tute? would be fulfilling its purpose if the resources 
of the Institute were devoted to researches of an in- 
dustrial nature. It quotes the following remarks 
from the Report of the Rope Committee : 

“It should he the duty of the staff and indeed of the 
members of the Governing JUidv, who possess scientific and 
technical experience to acquaint themselves with those needs 
of India which can he served by pure or applied scientific 
research, and to make provision, in so far as may he possible, 

for (he carrying out of such research in the Institute 

Every effort should he made to stimulate work of this kind 
(i. e. the establishment of new industries) for the purpose 
of developing the resources of India and of creating posi- 
tions and careers for Indian students who have received a 
sufficient scientific training”. 


f>27 

We give below tin* main recommendations of the 
Sewell Committee : 

(i) That the Institute should seek to co- 

operate more closely with the indus- 
trial bodies in India ; 

(ii) That the present method of recruitment 

should be changed and the standing 
selection committees be established, 
one for the appointment of the 
Director and one for each depart- 
ment ; 

(iii) That the* possibility of an exchange of stall* 

with other universities be explored ; 

(iv) That the Ceneral and Inorganic Chemistry 

Departments be extended to include 
sections for work on (a) metallurgy 
and (/v) ceramics; 

(v) That the Organic Chemistry Department 
be extended to include a section on 
pharmacology ; 

(vi) That the Biochemistry Department be ex- 
tended to include sections of (a) 
plant physiology, (hi microbiology, 
and (r) bacteriology ; 

(vii) That the Electrical Technology Depart- 
ment bo extended to include sections 
on mechanical engineering and elec- 
tric traction ; 

(vii i ) That a chair of applied physics be esta- 
blished. 

After 1931 —Fate of the Recommendations 
of the Sewell Committee 

These salutory recommendations of the Sewell 
Committee do not, however, appear to have found 
favour with the authorities. The standing selec- 
tion committees were not established ami tins 
led to great difficulties in the matter of appoint- 
ment of the professors and the two selection 
committees, one in England and the other in 
India, went, on playing a game of battledoin 
and shuttlecock with the result that some 
important chairs remained unfilled over years. 
Secondly, in the matters of junior appointments all 
power was vested in the Senate which from its eons- 
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titutinn is completely under the domination of the 
Director. On the other hand, Sewell Committee pro- 
posed a selection committee composed of experts 
recruited from the best elements in India. The lion- 
adoption of these resolutions has, as will be shown 
later, led to very unsatisfactory results. 

After 1933 

The now Director, Sir O. V. Raman, took charge 
on April 1,1933. He came with a groat reputation 
as the only Indian Nobel Prize* winner in Science 
and with a record of very important researches in 
physios earned out under the auspices of the Calcutta 
Cnivcrsity in the Indian Association for the Cultiva- 
tion of Science. It should however bo emphasized 
that he had no administrative experience of a big 
institute as his duties at Calcutta consisted merely in 
guiding research work of his scholars in physics. 
Also he had no experience of research work in any 
applied science. But he was under no illusion re- 
garding the duties and responsibilities of his new 
post, as shortly before lie* was appointed to the post 
he declared in a public lecture that if he were given 
ten lakhs of rupees (whether endowment or recurring 
income, not finite; clear) he would revolutionize the 
industries of India in course of ten years. This 
shows that before joining his post Ik; wanted to create 
in the public mind an impression that if he were 
placed in charge of the Indian Institute of Science 
he would devote his whole attention to research 
work of an industrial type in conformity with the 
desire of the founders. Further, as he had spent 
the major part of his active life in the cosmopolitan 
atmosphere of Calcutta, it was expected that he 
would maintain an all-India outlook in the matter of 
appointment to new vacancies and admission of 
students to the Institute. 

Creation of a Department of Pure Physics 

The Sewell Committee* after fully considering 
the original object of the donors and the develop- 
ment of scientific research in India recommended 
that the Institute should have a department of applied 
physics. It strongly deprecated that the Institute 
should duplicate the work that is being done at the* 
universities and other research institutes. No univer- 
sity in India, except Calcutta, has a department of 


applied physics ; so it is needless to add that th° 
opening of such a department would have added to 
the usefulness of the Institute to Tndia. There are 
many important industries, like glow-lamp industry, 
refrigeration, metallurgy, glass, which depend upon a 
sound knowledge of the fundamentals of physics, and 
as India does not possess these industries, researches 
on their development should have been amongst the 
first duties of the Institute. The Council no doubt 
created a department of physics when the new Direc- 
tor took charge, but omitted to define its activities. 
The result is that in the hands of the new Director 
it is fast developing into one for pure research. As 
far as our knowledge goes, no industrial work has 
been carried on in the new department within the 
last three years and recently the Council passed a 
resolution creating a chair of theoretical physics on 
a salary of Rs. 1250-1 500. The published papers from 
the; Institute show that the Director is simply deve- 
loping his old lines of research at Calcutta and has 
not undertaken any research work in industrial phy- 
sics. We have read the whole history of the Institute 
and the recommendations of the different Reviewing 
Committees, but nowhere we find that the creation 
of a chair for theoretical physios was even contem- 
plated either by the donors or by any of the Review- 
ing Com mi tees. Wo are happy to note t hat we are 
not alone in our protest against tin* creation of a chair 
of theoretical physics for the Institute; and the type 
of work that is being carried out in the physics de- 
partment of the Institute. home time ago, ' Sir M. 
Visvesvaraya, the Chairman of the Standing Com- 
mittee of the Court, circulated a note pointing out 
that the resources of the Institute wore being utilized 
only for pure research and industrial work was being 
neglected. Thus, in spite of tin; warning of the 
Sewell Committee and in violation of the hope raised 
by the Director himself in the minds of the Indian 
public, the Institute is being taken away from its 
original ideal by undisguised academization of its 
activities. 

The Task before the Reviewing Committee 

We have finished our brief review of the history of 
the foundation of the Institute and its activities since 
then, and we hope that our review will enable the 
public to have a coircct idea of the ideal and pro- 
gramme of the work to be pursued by the Institute. 
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The task before the Reviewing Committee is quite 
clear. They must find out what the Institute has 
done for industrial research and whether its present 
programme will take it towards that goal or only 
further away from it ? They must find out whe- 
ther the employees of the Institute are sufficient- 
ly safeguarded by the rules and the statutes, and can 
carry on their activities in a calm atmosphere. They 
should also enquire in the light of the happenings 
of the last five years, as regards the admission and 
recruitment of the staff, whether the Institute was 
serving as an all-India body, or has become a South 
India one as apprehended by the Sewell Committee. 
We think that the Committee should undertake a 
tour of the educational and research institutions of 


India, and compare the present state of scientific 
research in India with that prevailing at tin* time of 
the foundation of the Institute, and thus advise the 
founders whether a definite programme is not more 
desirable than an indefinite one so far pursued by the 
Institute. “ Conditions in this world arc always 
changing,” remarked Andrew Carnegie, while making 
over his whole fortune to the American nation, “ami 
I impose no limitation on the Trustees of my 
Request— they should have full power to disburse 
the income according to the changed conditions.” 
We hope that the report, when it comes out, will bo 
acceptable to the founders, and will not be shelved 
by them, as was the fate of most of the recommen- 
dations of the Sewell Committee. 


Water Storacje and Power in India 


The possibilities of large scale water storage and 
power development in the upper reaches of the 
Himalayan rivers was the subject of an extremely 
important paper before the Institution 0 / Emjtneci's 
(India) by Mr. J. W. Monies. The paper presented 
in greater detail the proposals put forward by Mr. 
Meares in the Triennial Report of the 1 lydro-Klcetric 
Survey of Fndia. Briefly the proposal consists in 
constructing storage lakes on a large scale by means 
of hydraulic fill or blasted earth dams of great length 
and height with by-pass tunnels of sufficient capacity 
to prevent the dam ibeing topped and destroyed by 
a flood. The method is, of course, as close as possi- 
ble an approximation to the work of nature. It is 
certain that, but for flooding, a large number of 
landslip dams would have already been formed in 
the Himalayas through the operation of natural 


courses. The by-pass tunnel is the remedy. Most 
of the Himalayan rivers have companitively gentle 
slopes in their upper regions. The Indus, for ins- 
tance, from its source to the base of the mountains 
falls only at the rate of 15 ft. per mile. 

In view of the urgent need for irrigation in Nor- 
thern India it is dear that such propolis, involving 
as they do a minimum of construction cost and with 
their favourable effect on electrical power produc- 
tion, should be examined over again very carefully. 
The average animal rainfall of the region is not 
exceptionally heavy (37T> inches), and of this the 
Indian Irrigation Commission have estimated that 
35 per cent is carried away to the sea, fi per cent 
used for irrigation, and the remainder evaporated or 
absorbed. — World Pmm\ January lS)3fi. 



Science in the Service of Indian ngriculture* 

Sir Bryce G Burt 

Yirv-< hair am a, Imperial Coaavil nf Arrival I anil Ifesrarrh, Xetr Delhi. 


May I first say how much I appreciate this oppor- 
tunity of saying something about science in relation 
to Indian agriculture to so representative* a gathering 
of scientific workers and others interested in scienti- 
fic subjects. I must admit that \ had considerable 
dilliculty in selecting a title and deciding on the 
scope of my lecture. Agriculture and the agricul- 
tural population in India, as in the rest of the world, 
have of course benefited greatly from the material 
results of scientific discoveries. The rural population 
in India has benefited greatly from the material dis- 
coveries of science, for example, in better transport., 
better illumination, and the telegraphic service. More 
recently, we have seen the extension to villages, 
especially in the Tinted Provinces and Mysore, of 
the benefits of hydro-electric development whilst one 
of tin* most recent of scientific developments wire- 
less broadcasting — is now being brought to the 
villages in increasing degree. All such discoveries 
help to raise the standard of comfort and efficiency 
of the rural population. 

Many of you are also familiar with several of the 
more spectacular applications of science to agricul- 
ture, for example, the recent use of aeroplanes for 
locust destruction campaigns in the Near East and 
the application of insecticides in America in cam- 
paigns against the cotton boll weevil and certain 
pests of sugarcane. Hut when one speaks of science 
in relation to agriculture, the picture conjured up in 
the minds of most people is enshrined in the old 
blessing on him who causes two blades of grass to 
grow whore one grew before. Of recent years, the 
truth of this old adage has been called in question 
by some economists, but at last it is being realized 
that the world at present, is suffering not so much 
from over-production ns from under-consumption 
and maldistribution, and that the application of science 


to tin* improvement of agricultural problems is as 
necessary as ever. 

I think that we shall all agree that by far the 
greatest service which science has rendered to Indian 
agriculture, transcending even the material benefits, 
lies in the application of the scientific method in 
the solution of agricultural problems. Agriculture 
itself is not a science but is largely an art and now- 
adays it is perhaps primarily a business, since the 
greater part of the population of tin* world still 
obtains its living by tilling the soil. Hut agriculture 
is something deeper and more fundamental than mere 
business, for it has an importance in the national 
life of even the most advanced countries denied to 
other occupations, doubtless for the reason that its 
roots go down to the very beginning of civilization. 
Man might even be said to have first been differ- 
entiated from the other animals when he made the 
conscious decision to keep flocks and herds of his 
own instead of depending on the luck of the chase, 
so that animal husbandry must take precedence of 
agriculture proper in point of antiquity. The next 
great advance was man’s decision to grow crops for 
his own use instead of depending solely on his Hocks 
and such produce as he could collect in the jungle. 
Precisely when and how these advance's were made, 
archaeologists have not yet been able to tell us, but 
one might safely hazard the guess that in each case 
it was a woman who got the brain wave and decided 
that her husband’s time could bo employed to better 
advantage at home than in the jungle. 

Agriculture has grown up as a result of experi- 
ence or, in other words, on a system of trial and 
error and empirical experiments. The conscious 
application of modern scientific method to the 
problem of agriculture is barely a century old, but for 
many centuries previously an immense amount of 


* Lecture delivered at the tweutythird Annual Meeting of the Italian Science Congress, Indore, on the 3rd January, 1036. 
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agricultural lore was stored up iu books, sacred 
writings, proverbs, and traditions. Much of this 
empirical knowledge is still of great importance and 
has not yet been scientitieally interpreted. Our 
methods of tillage and soil management, for example, 
are still largely traditional though based on long and 
sound experience. To (junto another familiar 
example, oik; would have to go exceedingly far back 
in the history of mankind to trace the first emphasis 
on the value of butter and fresh vegetables in (h<‘ 
human diet, and yet it is only in recent years that the 
complete explanation has been found in the 
discovery of the vitamins. 

It was natural that with so much accumulated 
experience, the first instinct of settlers in new 
countries and equally of those concerned with the 
improvement, of agriculture iu backward countries 
was to copy in detail the methods of more advanced 
countries. This phase occurred iu India quite early 
in the 19th century. For instance, the East India 
Company decided over a hundred years ago to do 
something for the improvement of cotton growing in 
the Bombay Presidency and iu 1 839 imported 12 
American cotton planters to show how cotton 
should be grown. As one might expect, the results 
of this effort were not entirely satisfactory though it 
left its mark. In ISfil, the Government of Madras 
thought that Fndia should adopt modern agricultural 
implements, and so imported a steam-plough with a 
complete set of implements and many accessories, 
and started a new farm on which to use it. Sub- 
sequently, a model farm was developed at Saida pet 
on which western methods of agriculture were 
demonstrated. Similarly, Bengal had seven model 
farms as early as 1 S7 1 and the United Provinces at 
least three for some years prior to 1875. Those early 
efforts to make, a real mark on Indian agriculture 
failed because they were merely attempts to copy 
the methods of other countries. 

The first real example of the application of 
scientific methods to agricultural problems came 
about 1875, it was not however in the application of 
natural sciences that the first advance 1 was made but 
in the systematic study of the economic problem. 
The first landmark is the report of the Famine Com- 
mission of 1880, for it is to the recommendations of 
that Commission as emphasized and elaborated by 
the next Commission of 1901 that we owe the great 
3 


development in irrigation, communications, agri- 
cultural credit, and last, but not least, the establish- 
ment of what eventually became departments of 
agriculture in each province 1 . Those departments 
were first charged with the study of village condi- 
tions, the development of proper agricultural statistics 
and the development of a sound land revenue system, 
so that for the first time there became available a 
proper knowledge of the economic*, background of 
Indian agriculture* in each province. 

Iu the United Provinces, a department of agricul- 
ture was started in 1875, and the* first experimental 
farm in India was opened at Cawnpore by the late 
Sir Edward (then Mr.) Buck who had been impressed 
by the value of the now famous work of Lawns and 
(filbert at the Rothamsted Experimental Station 
which was founded in IS 13. With a breadth of 
vision, remarkable for his time, Buck realized that 
the use of the experimental method was essential if 
any improvement was to be effected iu Indian agri- 
culture. At the invitation of the Government of the 
day Dr. Voelckcr, the famous Agricultural Chemist 
to the Royal Agricultural Society of England, visited 
India in 1XK9 and this marked the first endeavour 
to organize agricultural research in India. There 
is much iu Dr. Voclckcrs book, The T/ujtrorciucul 
of Indian Agriculture which is still as true and as 
valuable* as when it was written. The* year 1892 saw 
the* appointment iu the* Bombay Presidency of the 
first Technical Deputy Director of Agriculture, Mr. 
James Mollison, who afterwards became Inspector- 
General of Agriculture 1 in India and who was very 
definitely the pioneer in all real field experiments in 
India. In the same year the Government of India 
decided to appoint an Imperial Agricultural Chemist. 
Dr. J. W. Leather, who is affectionately remembered 
by dozens of otlieers still serving in India, was appoin- 
ted and was the first scientific officer of the Indian 
Agricultural Department. Tin* year 1898 saw the 
arrival of the first Agricultural Botanist. Dr. Barber, 
who also was the personal friend of many of those 
present today, was brought from the West Indies and 
appointed Economic "Botanist to the Government of 
Madras, in order to deal with an outbreak of sugar- 
diseases. lie solved this problem by the introduc- 
tion of disease resistant types of cane, a step of great 
scientific and technical importance. In 1901, the 
Government of India appointed an Imperial Myco- 
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Insist, J)r. E. J. Butler, who subsequently became 
the head of the Imperial Myeoh igical Institute, 
London, and in tin* same year decided tn appoint 
an Inspector-General of Agriculture. Jf these early 
attempts at Government assistance to agricultural 
development now seem halting and inadequate, we 
must remember that in England agricultural improve- 
ment in those days owed little to Government aid 
but much to enlightened landlords, and indeed. 
Government interference was not always welcome. 
Agricultural science was still in its infancy and had 
not established its position amongst practical farmers. 

The Famine ('niumissinn of 1901 endorsed the 
recommendations of its predecessor of 1«SS0, and 
Lord Gurzon’s Government speedily took action to 
translate the remaining recommendations into effect. 
One result was the creation of an Imperial Depart- 
ment of Agriculture and the setting up of the Pusa 
Agricultural Research Institute and the provision 
of properly equipped technical and scientific depart- 
ments of agriculture in the provinces. From that 
day onwards there has been steady progress in the 
solution of Indian agricultural problems and in the 
application of the scientific method to this end. 
Thanks to the wise and far-reaching recommenda- 
tions of the Royal Commission on Agriculture and 
its distinguished Chairman, Lord Linlithgow, our 
Viceroy-designate, agricultural research can now 
be organized and financed with a precision previously 
unknown. Means have been created by which re- 
search workers in all branches of science in the 
universities and similar institutions can be linked 
up with the agricultural departments. The stage 
is now set for a further great advance* in rural 
uplift. 

I trust that this brief historical survey, cover- 
ing grounds which must be familiar to many of my 
hearers, has not been tedious. I will now turn to 
some* of the ways in which the different sciences 
have contributed to Indian agricultural improve- 
ment, and it will be seen that each science in turn 
has been drawn upon and has made its contribution. 
I need hardly add that every great advance in 
pure science renders possible an attack on some 
agricultural problem from a new single. Though 
agriculture itself is not a science, it is now the cus- 
tom to speak of agricultural science and quite rightly 
we have a Section of Agriculture in the Indian 


Science Congress. The reason is that agricultural 
science covers such a group of border-line prob- 
lems that wide knowledge rnfhcr than a specialist 
outlook is called for. Moreover, field experimentation 
itself is rapidly becoming a definite branch of science 
for which one would like to see the form ‘Agronomy* 
reserved. Here a word of explanation is due from 
me. I propose to use the term ‘Agriculture' not as 
including all branches of farming but in its narrower 
sense, that of field cultivation. In other words, I shall 
omit animal husbandry, despite the importance of 
mixed farming in modern agriculture, and limit my 
remarks mainly to crop production or plant industry 
to adopt the descriptive title chosen by my old col- 
league. Sir Albert Howard, for the Institute at Indore 
which he founded. Considerations of time also 
necessitate my omitting horticulture and to a great 
extent the plantation crops like* tea, coffee, and rubber. 
Lest my silence* be* misunderstood, h*t me also say 
that I am not unmindful e>f the* stupendous se*rvie*e*s 
which the* se*icnc<* of engineering has rendered to 
Ineliau agriculture. Irrigation, drainage*, and improv- 
e*el transport have* banished the spe*e*tre of famine'. 
But a separate lecture and a be*tte»r qualified le'etiireT 
would he* needed to elo justice* to that gre*at subject. 

Our ultimate* aim is an impre>ve*me*nt in the* effici- 
ent t/ of agricultural proelimtion and distribution, 
especially the* former. This connote** the bringing 
to the* agriculturist of a larger profit, or at least a 
large*r reward, for his cndc..vour. In India -with an 
abundant labour supply and relatively small cash 
payments this generally means either an improvement 
in the* yielel pe*r acre* or in the* quality of the produce 
or both. Reduced to simple terms, this involves one 
or both of two things : the* improvement, of the plant 
and its bette*r nutrition. Perhaps eme shemld add 
a third, though it is partly contained in the first, viz. 
the bette*r protection of the plant against pests and 
diseases. In India nmre pre>gre'ss has been made in 
plant improvement than in better plant nutrition. 
The* reasons are partly economic and partly technical. 
Economic bee*ause the adoption of improved seed 
made* the minimum call on the peasant's ‘limited' finan- 
cial resources. Technical because the re-organization 
for the agricultural departments in India coincided 
with a period of rapid advances in the science of 
genetics and in the application of these principles to 
practical plant-breeding. Very naturally the improve- 



March, 1930 


Science in the Service of hnlinn Agriculture 


533 


mont of flic Indian staple* crops received immediiito of these wheats see tlie Indum Jtntrnnl of Agrtcnl- 

attention with the result that today the ascertained fnrttl Sctcnrc. At this farm improved subarea nos 

area under improved strains, issued by th(» ngrieul- are grown by improved methods, the wheat being a 

t.nral departments, is not less than 10 million acres, rotation crop, so that we have lien* an exceedingly 

the probable area being very considerably greater as hue illustration of efficient tanning, tin* principles of 

it is almost impossible to trace the natural spread which were explained by Mr. ( larke in his prosiden- 

of an improved seed. tial address to the Agricultural Section at Allahabad 

in 1930. Of special interest is the seven-year 
Wheat was one of tin* first crops to come under average yield of Pusa 12 wheal compared to the local 

study and as a result of the work of the Howards variety, the yield of Pusa 12 - 30 inuuuds per aero - 

at Pusa (since continued by Dr. Shaw), of Milne in being very nearly double that of t ho local wheat. 

IMPERIAL INSTITUTE OF AGRICULTURAL RESEARCH, PUSA, INDIA. 

Varietal Trial or some Improved Wheats 
At the. Shahjahanpur Agri Stn., India 
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the Punjab, and Hvans in the (Vutral Provinces, All the Pu>a wheats in this set are wheats of 'high 

there are now about six million acres of improved milling value, Pusa 1 1 1 which is one of the latest 

wheats under cultivation. Figure 1 shows therein- has been reported by the Director of the Research 
five yields at Shahjahanpur farm, Tinted Provinces, Association of Pritish Flour Millers to be fully equal 

of Punjab SA, Pusa 4, Pusa 12, ( awnporc 13, to Manitoba, whilst repeated experiments in India 

Pusa 111, Pusa 112, Pusa 113, and Pusa 114. It is show that they are popular for home consumption, 
of interest to note the very high level of these yields Tim percentage of Hour is one of the commercial 
which have only been obtained by combining im- characters of wheat which lias a considerable effect 

proved cultivation and rational manuring with the <>„ the price paid for it. All the Pusa wheats, before 

use of ail improved variety. For a detailed account introduction into general cultivation, have undergone 
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exhaustive milling and baking trials. For most of 
these we were indebted to Mr. Humphreys, for some 
years President of the National Association of British 
and Irish Millers, who collaborated with the Howards 
for several years. Pusa 12, which now occupies so 
important a position in the Hinted Provinces, was 
selected for general distribution because it combined 
high yield, earliness, and hardiness with good milling 
and baking quality and behaved consistently when 
grown at a number of different centres during several 
seasons. 

To turn to other crops, I may mention the im- 
proved Pusa tobacco, a hybrid between the well- 
known Virginia cigarette tobacco Adcock and Pusa 2<S, 
one of Howard’s early selections. The object here is 
to combine quality with the valued agricultural 
features of the* indigenous parent. I need not em- 
phasize the subtle nature of quality in cigarette 
tobacco and the importance of environment as a 
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modifier of hereditary characters. Incidentally the 
tobacco work at. Pusa involved a good deal of experi- 
mental work on flue-curing. 

Fig. 2 shows the practical side of linseed breed- 
ing, th<» cages being used to prevent cross fertiliza- 
tion, and the results of a cross between the local 
type 12, which by its root system and agricultural 
habit is adapted to the conditions of Indo-Gangetic 
Plain, and a bold Central India type with high oil 
content. Linseed is one of our most valuable export 
crops and Indian linseed already commands a pre- 


mium in world markets, but competition is kceu 
and there is still scope for further advances. 

Another aspect of plant breeding is the production 
of disease-resistant strains ; work of considerable 
value on this subject has been done on Arhar 
(CajftKus imlicns), one of our most important pulses. 

Another direction in which very marked advances 
have been made in varietal improvement is to be 
found in sugar. This work was started many years 
ago by Dr. Barber and he laid the foundation of the 
present modern sugar industry in India. Von are 
all familiar with the* advance which has been made 
and it is siillicient here <o say that whereas in 1929-30 
India produced only 111,000 tons of sugar and im- 
ported over 900,000 tons, Indian production of factory 
sugar in 1934-35 was over 000,000 tons with a cor- 
responding diminution in imports. When all the new 
factories are working to full capacity India will bo 
approximately self-supporting in sugar. 

Most members of the Science Congress are fami- 
liar with the work that has been done at Coimbatore, 
and know how l)r. Barber and Ran Bahadur Ycukat- 
raiunu successfully used hybrids of the wild cane, 
Sacrhnrmn spunttmcnm (or hdus grass which wo sec 
so commonly round Indore), with noble or tropical 
sugarcancs to produce canes combining with satisfac- 
tory sugar content the disease-resistant and other 
properties required for satisfactory growth in Nor- 
thern India. At Coimbatore also physiological work 
of very considerable importance has been carried out, 
especially on the state of the root system of sugarcane 
and the manner in which they are developed. Here 
let me emphasize the very great importance 1 of a com- 
plete botanical and physiological study of each of 
our crop plants. A further study of the anatomy of 
the sugarcane plant would enahh* us to breed with 
more* precision a type; of plant which will combine 
with other good qualities a stem structure enabling 
it to resist the tendency to lodge. Lastly I should 
mention the hybrid between sorghum and sugarcane, 
the economic potentialities of which have still to be 
worked out but which, being an inter-generic cross, 
is of very great scientific interest. 

Yield and hardiness have not been the only con- 
sideration, for the Coimbatore canes were only issued 
after rigid chemical and factory tests. They arc now 
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grown on a very large scale occupying some 00 per 
cent of the total sugarcane area. 

These two examples illustrate the work which 
has been done by botanists in India in the direction 
of varietal improvement. Hut the botanist must not 
be left to work alone. The analysis of the factors 
which determine* yield and quality in agricultural 
crops calls for all the aid that other branches of 
science can give. I have already stressed the impor- 
tance of quality in agricultural produce and would 
now invite your attention to sonic examples of the 
aid which physical science has given to agricultural 
improvement in regard to the cotton crop. 

Cotton is grown in order that it may be spun and 
woven, and consequently the testing of tin* plant 
breeder’s productions for spinning quality is exceed- 
ingly important. High yield and a high proportion 
of cotton to seed do not necessarily coincide with 
good spinning quality — indeed the reverse is often 
the cast*. The Indian Central Lotion Committee 
therefore decided to set up a central technological 
laboratory in Bombay which would undertake three 
main functions. 

(1) The practical testing of new cottons for 

agricultural departments by actual spinning 
tests on specially designed machinery ena- 
bling small samples of 1 lbs to he spun. 
This trial includes the complete testing of 
the yarn and gives a very fair estimate of 
a new cotton’s potentialities; 

(2) the study of the fibre characters of cotton 
and the designing of new methods, appli- 
cable to small samples, of determining the 
measurable characters of the cotton hair; 

(.'$) to work out the relationships between the 
measurable fibre characters and spinning 
behaviour in order that agricultural research 
workers concerned with cotton improve- 
ment might eventually have suitable* means 
of fibre testing at their disposal. Much 
progress has been made on these lines. 
The chances of a cotton of unsatisfactory 
commercial characters passing into general 
cultivation are now negligible whilst agri- 
cultural departments are in a much better 
position to decide which of several promis- 


big typos is likely lobe the most satisfactory 
in the long run. 

The Technological Laboratory is fully equipped 
with instruments for testing tin* individual tensile 
strength of the cotton hair, the torsional elasticity of 
tho cotton fibre, the twist and strength of yarns. 
Dr. Xazir Ahmed, the present Director, lias devised 
a new stapling instrument for determining the mean 
film* length and tho moan fibre weight per inch— 
the latter number being a useful factor in the pre- 
diction formula connecting the fibre character of a 
cotton and its spinning value. In this laboratory 
studies are also in progress on the damage that takes 
place in cotton during storage. We can now under- 
stand why then. 1 is such loud and constant, protests 
from spinners against the damping of cotton in 
pressing factories, which is very favourable for the 
growth of fungus mycelium. 

Fig. *> shows the complete set of spinning machi- 
nery at the Technological Laboratory, Bombay, except 
the blow-room in which the cotton is cleaned. In 
this spinning laboratory cottons can be tested for 
their spinning capabilities under known but varied 
conditions. 

Next comes the yarn testing which is of primary 
importance because it is necessary to be able to state 
that t/ond yarn of a certain count can be cronnnticnthj 
made. 

Put briefly and in nun-technical language, a good 
yarn must reach certain standards of strength and 
evenness, with not more than a certain degree of 
twist, and the breakages in spinning must not exceed 
the recognized standard. 

One aim of the Technological Laboratory is to 
establish a prediction formula by the aid of which the 
spinning capabilities of a cotton could In* calculated 
from hair measurements, thus largely avoiding the 
need of practical spinning trials except as a final 
confirmation. Part of the distance, has been covered 
but much more work is, however, required in this 
direction. Of tin* other side of the picture — the 
application of scientific knowledge to spinning pro- 
cesses — E will not attempt to speak tonight. 

I have devoted some time to quality in cotton 
because the Technological Laboratory, Bombay, is in 
many ways a unique institution, and India has un- 
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doubtodly gone ahead of other <*e»ttou-produ<*ing 
countries in this particular application of science to 
agriculture. Secondly, cotton well illustrates the 
fact that if we do not call all the resources of science 
to our aid in the improvement of our raw materials 
our agriculture will sutler. Modern industry makes 
increasingly rigid demands, and natural products arc 
open to steadily growing competition from synthetics. 
Rayon has not only caused unemployment amongst 
the silk-worms, or perhaps [ should say, tin* rearers 
of silk-worms, but is steadily eating into the field 
previously occupied by cotton. 

.Before leaving the subject of cotton I should like 
to say this : The work of agricultural departments 
in India during the last 25 years, supplemented 
since 1921 by that of the Indian (Vnlral Cotton 
Committee, has materially altered the whole character 
of the Indian cotton crop. The area under improved 
kinds is about 1 million acres, much of this area 
being under cottons of improved staph*. I have made 
a rough calculation that but for these improvements 
Indian mills would today be importing annually 
close on half a million bales of foreign cotton at a 
cost of 7 or 8 erores of rupees instead of about a 
tenth of that quantity. 'Flic moral need not further 
be pointed out. 

So far I have dealt mainly with the plant itself 
and I must now refer brielly to other side of plant 
industry studies, ri\. soil and plant-nutrition 
problems. From historical standpoint this aspect of 
agricultural research should perhaps have conic first, 
for in the early days agricultural science meant agri- 
cultural chemistry and the first application of the 
scientific method was the chemical study of soils, 
manures, and manuring. The early work of Lawes 
and Gilbert, laid the foundations of a scientific ex- 
planation of soil fertility and manuring for higher 
production. How ably their successors at 
Rothamsted, Sir Daniel Hall and Sir John Russell, 
have carried on the tradition you all know. Re- 
search work on soils in India has rather lagged 
behind other branches of agricultural science, possibly 
because many of our soil problems are so ditlerent 
from those of temperate climates. Pioneer work on 
Indian soils was done by Leather and Harrison, and 
Clarke in a memorable presidential address to the 
Agricultural Section of the Congress in 1930 sum- 
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marizod the result of many years of work at Shahja- 
hanpur on tin* maintenance and raising of the level of 
fertility. Many of us had the privilege of hearing 
the presidential address to the Science ( \ ingress in 
1920. Himself a most successful plant-breeder. Sir 
Albert Howard also lias been a consistent advocate 
of the fundamental importance of proper >oil aera- 
tion, drainage, and tin* maintenance of tin* supply of 
organic matter. Field experiments and laboratory 
work alike in various parts of India have emphasized 
tin* predominant importance of organic matter in 
determining tin* fertility level in Indian soils. The 
Indore work on composts started by Howard and 
elaborated by his successor, Mr. Jackson, has pro- 
vided a means of tilling that want. As there is to be 
a special symposium this week on that subject I will 
not elaborate it : especially as you will all have an 
opportunity of seeing scientific soil management for 
yourselves at the Institute of Plant Industry. This 
however should be said. Indian soils are only very 
rarely deficient in potash or any of the minor ferti- 
lizing elements and though certain definite areas 
are the better for phosphatic manuring we know 
how to remedy that shortage. Most Indian soils, 
however, are deficient in both organic matter and 
nitrogen and tin* two most, important means at hand 
arc* green manuring and the* use* of composts. 

Since 1 had the privilege* of addressing a joint, 
meeting of several sections of the Science Congress 
in Allahabad in 1930 on the question of agricultural 
research, the Agricultural Research Council has been 
able to assist several investigations in soil science*. 
At Dacca Cniversity we now have* in progress a 
series of investigations on the* latcritc soils e>f 
Faslern Bengal and on the nutrition of the* rice* plant. 
In Calcutta Professor J. X. Mukerjec, with whose 
work in colloid chemistry many of you are* familiar, 
has tackled the question of soil colloids from 
the* physical-chemical aspect. In Bombay Deccan 
and in the Central Provine*e*s, in couneetieui with 
sugar anel rice research schemes respectively, a 
systematic study of the local soils by modern 
methods is being undertaken. These* are a few exam- 
ples. I will not dilate em these* researches for I se»e 
that there; are 19 papers em soil problems for dis- 
eussiem in the Agricultural Sectiem, and the Indian 
Society of Soil Science only yesterday held a scienti- 
fic meeting to discuss soil surveys. 
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Plants, like human beings, require water oven more 
than food and rapidly react unfavourably to a 
shortage of it though wonderfully adaptable in many 
ways. Kqunlly, most of them are rapidly intolerant 
of excessive moisture around their roots. It follows 
that a soil’s power of absorbing and retaining an 
adequate amount of water for subsequent delivery to 
the plant is of vital importance. Many of you will 
remember a lecture by Dr. Harold Mann at the 
Bombay session of the Science Congress, 11126, when 
vividly described the precarious situation of 
certain Deccan districts like Sholapur and Ahined- 
nagar where the rainfall is both scanty and uncertain. 
Before lie left India a technical study of this problem 
with the object of testing and applying ‘dry-farming 
methods’ was begun. In 1933 the Agricultural Re- 
search Council decided to give financial assistance 
to a co-ordinated group of dry-farming research 
schemes in which Madras, Bombay, and Hyderabad 
are co-operating in an attempt to place crop produc- 
tion on a more stable basis in these areas. A grant, 
has also boon made for similar work in Rohtnk 
District of the Punjab. Now, in many ways the 
Indian njnt is very skilled in moisture conserving 
methods of tillage, and indeed * dry-farming ' had 
been practised by cultivators in the Tinted Provinces 
and Bihar for centuries, so far as their resources in 
implements and crops permitted. But we can im- 
prove 1 both the crops and the* implements, and at the 
dry-farming research station progress is being made 
both in the retention of more moisture for the use 
of the plant and in the selection of drought resistant 
strains and crops which will make the best use of 
a scanty supply. Time will not permit of a detailed 
description. I hope that in the near future if will 
be possible to hold a symposium on crop production 
in areas of precarious rainfall where irrigation can- 
not be extended. 

At the other end of the scale, /7;. means of ena- 
bling the soil to get rid of surplus water, I should like 
to make brief mention of the work in progress in 
Sind and the Punjab on the prevention or elimination 
of water-logging in canal areas and the avoidance 
and reclamation of alkali. The research branch of 
the Irrigation Department has in each case made 
substantial progress towards the solution of a very 
difficult problem. Time will not permit even a brief 
survey of the work on plant nutrition. I have 


already stressed the fundamental importance of 
organic manures but artificial fertilizers also have 
their place. In certain well-defined circumstances, 
they arc definitely economic. It is of interest to note 
that whereas India had to export a considerable! 
proportion of the ammonium sulphate she produced 
she now uses the whole of this production of 13,000 
tons in 1934-3o and also had a nett import of 38,000 
tons ns well as 7,000 tons of ammonium phosphate 
fertilizers. Much of this quantity has been used for 
plantation crops like tea but no small proportion has 
gone on such crops as rice, sugarcane, and vegetables. 

However, we must pass on, and manuring na- 
turally brings one to the subject of field experiments. 
The final test of any agricultural experiment must 
be an accurate field trial and of recent years much 
progress has been made. At first sight it seems easy 
to decide whether or not a fertilizer or crop is an 
improvement — it sounds so simple to try both in the 
same field and see whieh does best. But no field is 
even approximately uniform. The most even field 
of wheat, for example, if harvested in small squares, 
shows the most surprising variations in yield per 
acre. And there are so many accidents whieh may 
happen to a growing crop. Dreadful doubts begin 
to assail one, and one wonders what are the odds 
that the difference between two plots is really due 
to dilferenee of variety or treatment and not to 
chance. Put in this form, the question can be an- 
swered if the plots an* adequately replicated and the 
correct formulae used. Here mathematics comes to 
our aid and the lay-out of field experiments can now 
be undertaken with precision. Tn the interpretation 
of other biological data also, the aid of the mathe- 
matician is of the highest value. This want the 
Imperial Council of Agicultural Research has been 
able to fill to a considerable extent. 

Turning now to the last of my three main divi- 
sions, the avoidance or reduction of the loss of crop 
caused by pests and diseases, you will all agree 
that science should be able to do something here and 
I have one or two illustrations of interest. 

insect [Mists levy an enormous toll on our agricul- 
tural wealth and there is a need for all the help that 
zoologists and entomologists can give us. Those 
of you who come from the United Provinces and 
Bihar have heard a good deal during the last few 
months about sugarcane borers. 
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Fig. 4 Rives a picture of some sugarcane pests, 
Hispa, Pyrilla, Mealybugs, Whiteily, Termite. 

Against sugarcane pests much can be done by 
the proper selection of varieties, by a rational system 
of cultivation and the avoiding of ratoons. Some 
of the borers can be controlled, in pari, by dusting 
and there is hope of control by biological methods. 
More work is required and the Research Council 
hopes to finance a scheme in the near future. 

The pink boll-worm of cotton is a pest which 
we do know how to control in northern India by a 
simple* method of seed treatment. It has been 
demonstrated in the Cnited Provinces on two large 
blocks, aggregating -Hi, 000 acres of cotton, the 
increase in monetary return per acre; being 25 to 50 
per cent according to the severity of the attack in 
lion-treated areas. The pink boll-worm is no res- 
pecter of persons, and attacks all cottons alike. Rut, 
as Richards has shown, control is quite feasible and 
the pink boll-worm could be practically eliminated. 
All that is necessary i* to heat all cotton seeds in a 
steam-heated machine before it. leaves the ginnery. 
Neither the germinating capacity nor the oil-content 
is adversely affected. The small quantities kept 
in villages can be simply treated by exposure to the 
sun in April and May. 

The spotted boll-worm of cotton (Marius species) 
has been studied at Surat, and simple control 
measures designed. The pest hibernates mainly in 
the old cotton roots and stems, and can be effectively 
controlled by the timely removal of cotton stumps 
over a sufficiently large area. 

The flight range of the moths being considerable, 
the control of either pink or spotted boll-worm 
means co-ordinated action over many square miles. 

Turning now to plant diseases, many of these are 
due to fungi, others to bacteria, and yet others to 
pathogenic filterable viruses. I have already men- 
tioned one instance of the combating of disease by 
the use of immune or resistant strains and this, in 
India especially, is our best weapon. Proper culti- 


vation and suitable rotations are often effective in 
keeping diseases in check, especially if combined 
with a wise choice of varieties. 

Direct methods of control have been found to be 
economic in some cases, e.g . the spraying of Bordeaux 
mixture in arecanut gardens in the Mysore State has 
eliminated the diseases of this plant. 

Coffee is an example of a crop which suffers 
considerably from disease if special measures are 
not taken. Like all orchard crops regular timely 
spraying is necessary. 

I should have liked to say something about im- 
proved implement*, for few people realize what has 
been done in this respect, and how many thousands 
of improved ploughs, for example, the agricultural 
departments have sent out, but time does not permit. 
I will, however, trespass on your patience by mention- 
ing one recent invention, the result of private enter- 
prise — the pneumatic tyred bullock cart. Exhaustive 
trials have shown this to be a sound economic 
proposition— -it employs a modern low pressure tyre 
which is practically unpuncturablo — except by sharp 
cutting implements. 

Speaking broadly, the pneumatic tyre increases 
the hauling capacity of a pair of bullocks by about 
50 per cent, and there is less strain and jerking and 
fewer sore necks. 

This brings to a close a somewhat disjoined and 
rambling account of a few of the applications of 
science to agriculture. 1 should like you to go away 
with this thought : The scientific worker in India, 
whatever his special subject may be, will find a 
wealth of material for research in our agricultural 
problems, lie will find problems intricate enough 
for the most ambitious. In all applied science the 
most important problems often lie on the border line 
of two or more pure sciences. Their successful 
solution often leads to an advance in general know- 
ledge or to the opening up of a new field of scientific 
investigation. This is particularly true of agricul- 
tural science. 
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There arc mainly three facts of observational 
astronomy which all modern cosmological theories 
attempt to explain. The system of the galaxy of 
stars of the Milky Way of which onr sun is a mem- 
ber is now believed to constitute a part of a huge 
Hat spiral nebula. About two to three millions of 
such nebulae have been discovered in the sky up to the 
present time, and then* is no doubt that many more 
of them will be visible; with more powerful telescopes 
than those we have at present. With the most 
powerful telescope of the present time, a hundred- 
inch reflector at the Mount Wilson Observatory, a 
distance of about 200 million light-years has been 
penetrated, a light-year being the distance covered 
by a ray of light in one year. Within about one- 
twentieth of this range, which we may call our 
neighbourhood, fairly reliable estimates of distances 
are possible. The distribution of nebulae here is 
roughly uniform. The average mutual distance 
between two spiral nebulae in this region is about 
a million light-years, which is nearly thirty to fifty 
times the average dimension of a nebula. Thus in 
our neighbourhood matter appears to be rather 
thickly distributed in space, and the density of mat- 
ter is more or less uniform. The uniformity of the 
distribution of matter in our neighbourhood is be- 
lieved by astronomers to be typical of the entire 
space, as there is a general aversion to the supposi- 
tion that our part of the Universe has some speciali- 
ty not possessed by any other part. An examination 
of the spectra of the distant spiral nebulae shows 
red displacement of their characteristic lines, from 
which it is inferred that all these nebulae are rece- 
ding from onr own galaxy. The velocities of reces- 
sion are high, ranging from several hundred to nine- 
teen thousand kilometres per second (See Science 
and Culture, Nov., p. 354). In recent years, the 
statistical study of nearly three* hundred nebulae 
has shown that a definite correlation exists between 
the velocities of the nebulae and their distances ; 
in fact, the velocities arc proportional to the dis- 


tances. More precisely, the velocity of a receding 
nebula is i>(><) kilometres per second for every dis- 
tance* of one million parsers, one parsec being about 
throe and a quarter light-years. 

Cosmic rays arc a. very mysterious tvp*» of pheno- 
menon, which are now being studied very earnestly 
by physicists all over the world. They consist of 
rays of very powerful penetrating power, coming 
from some extra-terrestrial sources which have not 
yet been definitely identified. The rays are consti- 
tuted probably of very fast moving (almost with the 
velocity of light) fundamental particles, such as elec- 
trons, positrons, and other material particles (about 
the exact nature of which researches are still going 
on), and possibly of some very penetrating electro- 
magnetic radiations. It is believed by many physi- 
cists that these rays are destined to play a funda- 
mental role in tin* theory of the ultimate constitution 
of matter. In fact, the opinion has often been 
expressed that they are the constituents of the work- 
shop in which the inner cores of material atoms arc 
manufactured. It is felt that a theory of the 
Universe cannot leave such a material of fundamen- 
tal importance out of consideration. Milne’s cos- 
mology finds a place for this phenomenon in the 
cycles which, according to his theory, material parti- 
cles in motion in space are destined to complete. 

Milne’s cosmology primarily deals with the cons- 
truction of certain types of motions of material 
particles in space (the motions not being, a priori \ 
governed by the wcllknown dynamical laws) in 
which the cosmical motions, described in the previ- 
ous paragraphs, find a representation. The simplest, 
type of this motion, called hydrodynamieal motion, 
consists of streams of particles moving without 
collision outwards along radii vectors drawn from 
the observer (who surveys the system). The particles 
have uniform motion, though the velocities of differ- 
ent particles, in general, measured by the observer 
at the same instant are different. The system is 



512 


Science and Culture 


March, 1036 


assumed to possess perfect symmetry with respect 
to the centre which is the position of the observer. 
'1 his hypothetical motion of particles does not con- 
form to the ordinary dynamical laws, but is governed 
by what is called by Milne Einstein’s Cosntoloyical 
Principle (or Principle of Equivalence) — the only 
hypothesis on which Milne’s cosmology is built up. 
I he gravitational theory of ‘Einstein in which the 
properties of space are connected with the dynamical 
condition of mutter filling up that space*, on which 
a relativistic cosmological theory lias been built up, 
is discarded by Milne. I lis point of view is that 
for the representation of natural laws the choice of 
space is a matter of option. Having chosen a parti- 
cular space, flat or curved, the problem reduces to 
the discovery ot laws suitable for that space. Milne 
chooses the ordinary Kudidcan space, but the motions 
of matter in that space are restricted only by the 
Cosmological Principle. 

The description of natural phenomena has a 
meaning only with reference to an observer. In 
Milne's cosmology every picture has on the back- 
ground a certain observer who surveys the entire 
motion of matter in the Universe. In fact, with 
every particle of matter is associated an observer, 
and the complex is called a “ particle-observer 
Every particle-observer is supposed to “construct 
his space-lime by observation of the material parti- 
cles around him, simply from his instinctive percep- 
tion of time. The spaee-tiiue constructs of two 
particle-observers in uniform relative motion arc 
connected together by means of Lorentz transfor- 
mation. This, however, is not an assumption with 
Milne but is the consequence of the Principle 1 of 
Equivalence mentioned before. This Principle can 
be enunciated thus : if .1 and It are two particle- 
observers who have an agreed code of measurement 
of time, and if the totality of A’s observations by his 
own clock on H is the same as that of />’ s observations 
by /I's own clock on J, the two observers are said to 
be equivalent, or their observations are said to satisfy 
Einstein’s Cosmological Principle. A more extended 
form of this Principle, which is also applied, assumes 
that the totality of observations by A on the entire 
system of particles around him is the same as the 
totality of observations by any other particle- 
observer of the system, say /I, on the same system. 


fn other words, the two observers give the same 
description of the system, each in terms of his own 
time and co-ordinate measurements. That this hy- 
pothesis is expected to lead to conclusions quite un- 
like those obtained from our ordinary dynamical ideas 
can easily be realized if we simply examine the 
postulate that “all parts of the Universe are alike 
or equivalent" from two different points *of view. 
While from the usual standpoint it is taken to mean 
that the density distribution in space at any instant, 
for example, with reference* to an observer will be 
given by a constant, from the point of view of Cos- 
mological Principle it will be interpreted with 
reference to two equivalent observers who would 
give the same description of density distribution 
(not necessarily by a constant), each in . terms of his 
own clock and co-ordinate measurements. It can be 
shown that if two particle-observers in uniform 
relative; motion satisfy the Principle of Equivalence, 
their space-times are necessarily connected by 
Lorentz transformation. This plays a fundamental 
role in the new theory. 

Milne has been able to show that it is possible to 
build at least two systems satisfying Einstein’s Cos- 
mological Principle in the restricted or extended 
form. The hydrodynamieal system of which mention 
has been made above can be constructed thus: Ima- 
gine a set of particles in ordinary space moving 
uniformly with respect to some particle-observer (>, 
with all possible velocities from zero to the velocity 
of light c. This system will satisfy the Cosmological 
Principle if, as observed by the particle-observer f>, 
it consists of particles moving uniformly with all 
possible veloeiiies from zero to c radially outwards. 
The radial motion should be representable by the 
simple equation 

/-I7, ... ... (I) 

where r is the position of a particle with velocity V 
at time /, all quantities measured by the observer (K 
This system of particles is central symmetric, with 
respect to O and has the marvellous property that 
any other particle-observer P will see the system 
symmetrical about himself, and the particles will all 
be moving away from him radially outwards accor- 
ding to the law (1), the co-ordinates and the velocities 
being measured with respect to himself, and t being 
the time by his own clock. This is indeed a consc- 
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quence of the system satisfying the ( ■osmological 
Principle. The entire system of particles will in 
this scheme be sorted out- in space automatically after 
a lapse of time according to their velocities, those 
with greater velocities will be found farther than 
those with smaller velocities. Fn fact, it is apparent 
from (1 ) that the velocities of the particles will be 
proportional to their distances, the same as the 
observed velocity-distance relation of the spiral 
nebulae. 

The variable t occurring in (l) has a wonderful 
interpretation. It is the time by the clock of the 
particle-observer (). From (1) it is evident whatever 
V may be, /■-•() when t 0. Hence the motion des- 
cribed by (1) is such that if we interpolate backwards, 
we get the result that all particles had been on the 
particle-observer () at the beginning of time. Milne 
definitely identifies this instant 1- 0 with tile begin- 
ning of time or the “Creation” for the observer. 
Then 1 was a definite beginning /- 0 for every part ielc- 
observer of the system, when the entire system of 
material particles was close to him. Assuming the 
observed velocities of the spiral nebulae, namely 
about 500 km sec per million parsecs, to be their 
real velocities, Milne calculates from (l) the time 
of the present terrestrial observer to be about two 
thousand million years, so that for us the time 
of “(Yeation” dates back to this age. 

The hydrodynamical system possesses a complete- 
ly symmetrical structure in every way. Kvery parti- 
cle-observer will consider himself to be at the centre 
of the entire system, and will describe the system 
exactly in the same terms as any other particle- 
observer. There is nothing like the* centre of 
gravity of the system, a preferential point, or an axis 
of symmetry. But the system of any observer () will 
be limited. lie can observe all particles within the 
sphere with himself as centre and radius /■/, where / 
is the ago of the system in his reckoning. The radius 
of this sphere increases with the speed of light. 
Particles lying outside this sphere at any time will 
ever remain unobservable to him, and art* physically 
of no consequence. Though this observable domain 
of any partiel e-observer is finite, for him it will 
have the property of infinite space, since the boun- 
dary of this space, namely r-rf will be inaccessible 
by any other hypothetical observer travelling towards 
it with a speed less than that of light. 
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If any particle-observer counts the number of 
particles in the system in a small volume, say within 
thnhjilz , he will find it to be nd.nl ytl\ } where 


when* It is a constant, r the distance of the small 
volume element from the* observer, r the velocity 
of light and / the time by the observer’s clock (since* 
creation). The local density of the particles which 
can be obtained from (2) by making/' small is /> c' K f\ 
This is constant spatially so that the distribution of 
matter is locally homogeneous. The deviation from 
the above constant value of density which can be 
found by expanding ( k 2) is of the order (/' <7)“, a small 
quantity (when wo remember tin* dimension of /), 
unless /■ is nearly as great as the radius of tin* bound- 
ing sphere r -cl. The particle density will increase 
enormously very near this boundary and will be theo- 
retically infinite on it. But Milne’s system excludes 
the particles exactly on tin* boundary and resembles 
what mathematicians call an ‘open set’ of points. 
If however the particles arc assumed to be luminous, 
it was shown by Milne that in spite of their very 
large density near the boundary, their total illumina- 
tion as observed by I) instead of being infinite is finite. 
This is in fact due to their large recession velocities 
almost equal to the velocity of light near the boun- 
dary which makes the luminosity of any single object 
vanishingly small. This result, according to Milne, 
is in agreement with tin* observed darkness of the 
night sky. 

Tn tlx* construction of Milne’s system no dynami- 
cal concepts, such as mass, nnnncnfinn , farce , etc., 
have been used. His system is the outcome of the 
stiiilv of matter in motion satisfying Kinstcin’s Cos- 
mological Principle. There is no evidence of gravita- 
tion in the system as the motion is entirely unaeee- 
Icrntcd. But gravitation can he introduced in the 
following manner : The particles whose, motions arc* 
given by (l) will be called fundamental particles. 
Suppose at any epoch a particle is projected from any 
fundamental particle / > with any velocity P, different 
from the velocity of I*. Imagine similar particles 
projected from every fundamental particle with all 
velocities and in all possible directions. If it is 
assumed that this entire system satisfies the Cosmo- 
logical Principle in the restricted sense, such that any 
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two fundamental observers describe the system in the 
same manner, Milne is able to show that the projec- 
ted particles will have accelerations given by tins 
equations 


t , '7r~('- r/ ) v r; ( f )» 0) 

where at A 

A r!<:\ Y= l-r-!c\Z=t (r.liy,* Z 2 /XV, 
and O is an arbitrary function of its argument £ Thus 
when the original system of fundamental particles (1) 
is extended by the addition of other particles in the 
manner stated above, and the entire system satisfies 
the Cosmological Principle when observed by fun- 
damental observers, these new particles experience 
an acceleration given by (31. This shows the existence 
of gravitation in the system. Now /*- T7 in the new 
system gives the system of fundamental particles, since 
then d Y!dt ~~ 0. The mathematically arbitrary func- 
tion O is to be made definite! by comparison with 
observation. If for a moment we apply Newtonian 
mechanics to the slowly moving particles in the 
neighbourhood of the observer with the “local” den- 
sity distribution calculated above as // V 3 / 3 , and 
compare the Newtonian acceleration of a particle 
with that given by (3), the gravitational constant y 
is obtained as 




3 

4 ‘ 
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In Milne’s theory the gravitational constant depends 
on time. The value of / being enormously large, 
the gravitational “constant” y will behave as sensibly 
constant to an observer at any epoch. 

In addition to the hydrodynamical system Milne 
lias built up another more general system called 
“statistical system” which satisfies the Cosmological 
Principle in the restricted sense explained above. 
The gravitational phenomena in this system are, 
however, given by the same equation (3). Further con- 
clusions will not be different for these two systems. 

Milne has considered extensively tin* path of 
particles determined by 


ij »’> % - ('- Wx (l (f) - - < 5 > 

These paths, technically called trajectories, can be 
broadly divided into two classes. The first class 
describes the motions of groups of particles, each 
group being again constituted of a complex system 
of particles. The second class describes the motions 


of the particles within each group. All particles of 
the system in the experience of any fundamental 
observer 0 at the time t when traced back on their 
paths arrive at 0 at time f = 0. The] first class of 
trajectories, mentioned above, consists of (the three- 
fold infinity of) radial paths of the fundamental 
particles moving with uniform velocities. These 
particles Milne identifies with the mean centres of 
the spiral nebulae. The fundamental particles, as 
we have seen before, all move outwards and satisfy 
the velocity-distance relation of the spiral nebulae. 
The second class of trajectories represents (another 
threefold infinity of) particles which surround any 
mean centre of a nebula, say P, in all directions. 
If I ho mean centre has the velocity f r , this satellite 
system consists of all particles which together with 
P were projected from Oat time / - 0 by ()** clock 
with velocity V. Those latter generally crowd round 
P in great density, and relative to P have slow out- 
ward radial velocities with accelerations. Milne 
identifies this group with the stars, star-clusters, 
etc., forming the gravitating system of a spiral 
nebula. Any accelerated particle Q of tin* second 
group of paths with velocity V will, in the experience 1 
of 0 as well as of / J , be falling towards a centre 
which is identical with that fundamental particle 
(centre of another nebula^ which has the velocity 
equal to Fat that instant, say Q<\ In I * s as well as 
O’s reckoning this point (Jr will appear at this moment 
to be the gravitational centre of the particle (J. 
But this gravitational centre is not a fixed particle. 
Since () is accelerated, its velocity will be chang- 
ing with time, and hence its gravitational centre will 
also be changing from one fundamental particle 
to another. T i the observer () the path of Q is a 
curve of pursuit always falling towards its gravita- 
tional centre (Je. But (J will never catch up (Jr ; on 
the other hand the distance between them will in- 
crease with time. Milne interprets the outward acce- 
lerated motion of Q relative to P to represent the 
dispersion of the nebula (whose centre is P). The 
course of evolution for the nebulae thus means 
greater and greater dispersion with time. 

We have seen that an accelerated particle, as 
observed, by (), describes a curve of pursuit moving 
always towards a gravitational centre which is shift- 
ing from one fundamental particle (centre of nebula) 
to another. Milne has been able to prove that in a 
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finite time the accelerated particle attains the velo- 
city of light. A fter that, according to Milne, it will 
decelerate gradually, and lose its motion till finally, 
after an infinite span of time, it will come to acquire 
a limiting constant velocity, say r o . Thus ultimately 
it will accompany the nebula whose centre will have 
the uniform velocity F 0 * From this is to be conclu- 
ded that in every part of space, at every instant of 
time, there will be found fast moving material parti- 
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cles with velocities very close to the velocity of light. 
Milne would identify these with cosmic radiation. 
Secondly, a suggestion is further made that the de- 
celerated particles which ultimately settle down quie- 
scently in the neighbourhood of another system are 
the dark clouds of dust-like matter which we suspect 
to be present in our galaxy and whose presence is 
■Icarly shown in the photographs of many distant 
spiral nebulae. 


Alcohol from Molcisses 


Successful experiments have been made in 
Burma in the production of alcohol from molasses, 
and this success has been achieved by the use of sul- 
phuric and sulphate of ammonia, adding the former 
to the extent of 1 in 1,000 by volume and the latter 
to the extent of 1 in 1,000 by weight. The molasses 
is dissolved in a minimum of hot water and it has 
proved advisable to add the sulphuric acid to the hot 
solution. After standing overnight the solution is 
pumped into the vats containing the required quantity 
of cold water to dilute it to the. correct concentration 
which is determined by its specific gravity. Sulphate 
of ammonia is added while pumping in the molasses 
and yeast is added immediately. It is important to 
keep the temperature as low as possible to prevent 
losses due to several causes, among which the chief 
seems to be the weakening of the yeast. In actual 
practice it has proved possible to obtain yields of more 
than 100 London proof gallons per ton of molasses 
on the large scale, using the methods described above. 
It may be noted that in India a yield of 80 gal. of 
London proof spirit is considered a good result as in 
many cases the yields may be only about tiO gal. of 
proof spirit per ton of molasses. 

As the use of sulphuric, acid is not without danger 
it is hoped shortly to carry out similar tests on tin* 
large scale using sodium or ammonium fluorides in- 
stead of sulphuric acid. Preliminary tests have 


already been made, but the amounts of (luoridc avail- 
able in India have been too small to be effective. It 
is hoped that fluorides will be nseftcetive as sulphuric, 
acid, and, although the original cost of fluorides is 
fairly high, freight is relatively low and it may prove 
commercially advantageous to use fluorides instead 
of sulphuric acid. 

Experiments were also made for the manufacture 
of starch from broken rice and sweet potato. In tin* 
case of rice, the starch was obtained by the usual 
process with 1.5 per cent caustic soda and the 
gluten was precipitated from the* alkaline liquid after 
contact for 56 hours with sulphuric acid. The purity 
of the starch was 96. 16 per cent and the sample 
was of very good quality. The gluten should be 
readily saleable as it contains over 40. per cent pro- 
tein. Tt is considered that starch manufacture from 
broken rice offers distinct possibilities. The prepa- 
ration of good quality starch from sweet potatoes is not 
a simple operation in the laboratory if sedimentation 
only is relied upon. The potatoes are fibrous and 
grinding is dillieult, and fine grinding to give high 
yields of starch results in much colloidal material be- 
ing obtained and this is difficult to separate from the 
starch. Further attempts are being made by using 
alkaline sulphides. 
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Biological Oxidations 
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Tn order to perform Hie essential functions of life, 
like keeping oneself warm, digestion, movement, :ind 
reproduction, an organism needs energy and this 
energy it obtains from the oxidation of organic 
substances present in the cells. A living being 
obtains these* substances from the digested and assi- 
milated food materials. The end products of these 
oxidations are carbon dioxide and water. In consi- 
dering the mechanism of the oxidative breakdown 
of the organic substances (called metabolites) in the 
body, the essential problem is to determine how 
stable substances like succinic acid, fatty acids, and 
glucose, which in the laboratory are resistant to 
oxygen and some of which are not attacked by power- 
ful oxidizing agents like nitric acid, are so easily 
oxidized by oxygen inside tin* body. Of course 
these oxidations in the tissues go on in the presence 
of colloidal catalysts sensitive to high temperatures 
called an \ ymrs. The enzymes, therefore, activate 
one of the two factors necessary for biological oxi- 
dations, cither the oxygen which is rendered more 
reactive or the metabolite. The first, view has been 
put forth by Warburg while Wicland has maintain- 
ed that the enzyme which has been called dehydro- 
genase* activates the metabolite in such a way that 
the hydrogen atoms in the molecule are rendered 
labile and combine readily with the oxygen. For 
a long time a bitter controversy went on between 
the two schools of thought, which stimulated much 
work until the recent, work of Jveilin incorporated 
the two theories into oik* comprehensive scheme of 
mechanism of respiration. 

Warburg's Theory 

Warburg maintained that in biological oxidations, 
oxygen was activated by tin* ‘ respiratory enzyme ' 
( < Atmmiys-frrmrnl ') which is present in all cells 
and tissues and which owes its activity to the 
presence of iron. This iron-containing respiratory 
enzyme is to be carefully diiTerentiated from the 


haemoglobin of the red-blood corpuscles, which also 
contains iron and which simply serves to carry the 
oxygen to the different tissues without activating 
it iu the least. Warburg gained some insight into 
the nature of his ' ulmmigs-fcnm'id ’ by studying the 
respiration of sea-urchin eggs, which was found to 
be almost completely inhibited by very low concen- 
trations of hydrocyanic acid. The inhibiting action 
of I ION was explained by Warburg as being dm* to 
its combination with iron in the enzyme whereby 
the latter could not be alternately oxidized and 
reduced and was thus rendered inactive. Then 
Warburg carried out some model experiments with 
charcoal. Charcoal made out of blood which con- 
tained active iron could oxidize oxalic aeid, cysteine, 
cystin, tyrosine, and many other substances, and this 
oxidation, like the respiration of sea-urchin eggs, was 
inhibited by 1ICN. Pure charcoal from eanesugar 
could not bring about these oxidations and this 
charcoal was rendered catalytically active, not by 
the addition of iron salts alone to the sugar before 
heating but also of nitrogenous materials besides the 
iron salt. Warburg, therefore, concluded that the 
iron in the respiratory ferment was present as a 
nitrogenous complex. Further insight into the nature 
of the complex was gained by studying the inhibit- 
ing action of carbon monoxide on tin* respiratory 
enzyme of the yeast cells. It is well known that 
CO combines with the haemoglobin and thus pre- 
vents the transport of oxygen. (X) possesses a 
similar but lesser affinity for the respiratory enzyme. 
Thus I ICN poisoning is due to the cellular respira- 
tion being stopped, although sufficient oxygen is 
available while in CO poisoning there is lack of 
oxygen in colls because of the action on haemoglobin 
although at ordinary pressures of CO the respira- 
tory enzyme is not completely inactivated. 

The concentration of the ferment iron in the living 
tissues is very small ; it is of the order of 1 gm. 
in 10 million gram cell-substance. It is, therefore, 
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impossible to measure its absorption spectrum ; di- 
rectly. Carboxy-haemoglobin and C()-lmemoohro- 
rnogen complexes are light-sensitive, and Warburg 
found that the respiration of yeast in presence of C( ) 
was also increased on illumination. Tt was thus 
evident that the (X)-respiratory-fermcnt complex 
was also dissociated by light. Using monochromatic 
light of different wavelengths and of a given inten- 
sity, Warburg measured the time required for the 
half of the (X)-respiratory-ferment complex to be 
dissociated and thereby he could calculate the ab- 
sorption coefficient of the complex for the different 
wavelengths employed. The curve thus obtained 
lor the absorption spectrum of the CO-ferment com- 
plex closely resembled that of UO-haematins. War- 
burg concluded that, tlu 1 nitrogenous iron compound 
of the respiratory ferment was chemically related 
to a haematin which contains four pyrrolic rings and 
iron, and this haematin was associated with a protein 
ora base as a. haemoeliromogeu in which the iron is 
contained in the reduced state. This ferrous iron 
of the ferments is, according to Warburg, alternately 
oxidized by oxygen and reduced by metabolites. 
\\ bile the lirsl process can be easily reproduced 
in the laboratory, the second process, /*/*,. the reduc- 
tion of trivulcut iron by the organic substances of 
the cell is very difficult to attain. 

Warburg, therefore, in his lecture at Stockholm 
in December, Iff! I, at the time of receiving the 
Nobel Prize, lias been compelled to recognize an 
activation of the metabolite being necessary as was 
previously advocated by Wieland. It is also diffi- 
cult to explain on the basis of Warburg’s theory 
why substances like oxalic acid, phosphorous, arsenic 
which are easily oxidized in vitro are immune to 
oxidation in the living organism while other subs- 
tances, such as fatty acids, whose oxidation in the 
laboratory can only bo achieved by powerful oxy- 
dizing agents, are oxidized with the greatest ease in 
the organism. While Warburg’s theory might truly 
represent the state of affairs at the oxygen end of 
the respiration it does not explain the selective action 
nor does it focus any attention on the intermediate 
stages through which a metabolite passes before 
it is completely burnt. Thus the consideration oi 
the means of oxidation is transferred to the subs- 
trate and the dehydrogenation theory of \\ icland 
lms rendered n great service to science by corre- 
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kiting the oxidation of substances of most varied 
nature under one comprehensive scheme. 

Wieland's Theory 

Wieland’s dohydrngonation theory is based on 
some model experiments with finely divided 
palladium and platinum as catalysts. Wieland 
pointed out that in the eatalytieally promoted com- 
bination of hydrogen and oxygen, the influence 
of the metal is directed towards the hydrogen which 
is activated and is then capable of being added 
to the acceptor oxygen. Hydrogen peroxide can be 
identified as the initial product. If an aqueous 
solution of acetaldehyde* is shaken with a suspension 
of palladium black in the absence of air, tlu* palla- 
dium is charged with hydrogen and the aldehyde? 
is oxidized to acetic acid. If, however, a reducible 
substance, like oxygen, methylene blue, or quiiiouc, is 
also present, the palladium transfers the hydrogen to 
this acceptor which is reduced to water, leuco-inethy- 
lene blue, or hydroquinnne. Wieland showed that 
the aldehyde reacts in its hydrated form which 
loses hydrogen under the influence of the catalyst 
palladium and the hydrogen then combines with the 
oxygen or any other suitable acceptor present. 

II 
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The process of dehydrogenation goes oil with 
absorption while hydrogenation processes go on with 
evolution of heat. When the energy necessary for 
the first operation is at least covered by the hy- 
drogenation of a reducible substance or, in other 
words, the free energy of the oxidation-reduction 
process is positive, the reducible substance can act 
as an acceptor of tlu* hydrogen. Measurement of 
oxidation-reduction potential enables us to say if 
any particular substance is capable of acting as an 
acceptor towards a substance which can lose hydro- 
gen under the influence of a catalyst. Wieland 
maintains that in biological oxidations the substance 
to be oxidized, called the donator, has its hydrogen 
activated by an enzyme, called dehydrogenase, and 
the activated hydrogen thou combines with the oxy- 
gen which is the acceptor. Consistent with the 
specificity of enzymes, for the activation of different 
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donators different dehydrogenases would bo necessary. 
Wiehuiel also showed that in the oxidation of al- 
cohol to noetic acid by acetic acid bacteria, methylene 
blue or quinonc could replace oxygen. With oxygen 
as the* acceptor hydrogen peroxide would be expected 
to be first formed but. this hydrogen peroxide can- 
not be detected as it is rapidly decomposed by the 
enzymes catalase and peroxyda.se which arc present in 
almost all cells. Hydrogen peroxide, has been detec- 
ted in the respiration of catalase-free anaerobic 
lactic acid bacteria ( Hcrtho). It has also been 
possible to bind the hydrogen peroxide formed in 
the oxidation of aldehydes and xanthine by the cata- 
lase-free milk dehydrogenase (Sehardingcr-cnzyme) 
in presence of oxygen by binding the hydrogen 
peroxide formed by means of the cerium reagent 
which is converted into cerium peroxide. 

Thunberg’s work on the oxidizing enzymes in 
tissues strongly supported the views of Wiclnnd. 
lie developed the well-known Tlmnberg methylene 
blue technique in which the oxidation of metabolites 
is brought about anaerobically, /. c. without the 
intervention of air, by enzymes in presence of 
methylene blue. The methylene blue accepts the 
hydrogen of the metabolites and is reduced to the 
colourless leuco-eompoiind. Tlmnberg showed that 
under these conditions a large number of organic* 
substances, like succinic acid, malic acid, etc., which 
are most likely intermediate products of metabolism, 
can decolourize the dyestuff in presence of the tissues 
of lreshly killed animals. That different stud specific 
dehydrogenases were involved was shown by the 
fact that when the tissues were subjected to different 
treatments they lost the power to oxidize some of the 
metabolites while retaining the power to oxidize 
others. Jt is to be noted that the anaerobic dehydro- 
genation of succinic acid by the suecino-dehydru- 
genase of the tissues in presence of methylene blue 
is not inhibited by HCN. 
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Intensive work has been carried on to investigate 
the dehydrogenases in simple organisms, like acetic 
acid bacteria, yeast, and Ik coli, in animal tissues 
and also in milk and plant seed. The bacterial 
enzymes have been studied in a physiological ssdt 
solution of the bacteria whereby the reproduction is 
stopped and the cells lapse into a quiescent condi- 
tion. These investigations have revealed that a large 
number of organics substances can be oxidized by 
these dehydrogenases, the action of the enzymes being 
inhibited by narcotics. Hence it appears likely that 
the action of narcotics may in part be exerted by their 
inhibiting action upon the dehydrogenase mechanism 
of the nervous system. The anaerobic, dehydrogena- 
tion in presence of methylene blue or quiuone is hard- 
ly affected by IICN while the aerobics (/. e. in the 
presence of air) dehydrogenations are almost invari- 
ably strongly inhibited by traces of 1LCN. A large, 
number of dehydrogenases have been found in animal 
tissues, r/;., an enzyme which dehydrogenates succinic, 
acid to fu marie acid, another which dehydrogenates 
malic; acid tooxalo-acctic acid, and besides, the follow- 
ing dehydrogenases: lactic, citric*, alcohol, glyoerophos- 
plmric, hexosephosphorie, amino-acid, and glucose 
dehydrogenases. It appears that the action of someof 
the dehydrogenases, like the lactic dehydrogenases, re- 
quires the presence of a heat stable co-enzyme. The 
co-enzyme of the lactic dehydrogenase has been 
obtained as a crystalline picratc and appears to be* 
an adenyl nucleotide and, what is remarkable, the 
lactic co-enzyme has been found to be capable of re- 
placing the co-onzyme in the alcoholic fermentation 
of glucose. The tissues also contain an enzyme 
fuinarase which hydrolyses fumaric to malic acid 
and another enzyme*, carboxylase, which can split oft* 
carbon dioxide from «-keto acids. We can now, 
with advantage, trace the successive stages in the 
oxidation of succinic acid in the tissues. 
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There arc now two possibilities in the next stage of break-down. The first possibility is 
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and two molecules of acetic acid might in the following manner be dehydrogenated to siieeineie acid, the 
production of succinic from pyruvic acid having been shown to occur in moulds and in y«*ast. 
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(//) The other possible way starting with two molecules of pyruvic acid is as follows 
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The formic acid is then dehydrogenated in the tissue: 

Perfusion experiments of Tocnnisscn have 1 shown 
that pyruvic acid is converted to succinic and for- 
mic acids but not to acetic acid and thus support 
the second possibility. Succinic acid is thus rege- 
nerated and the cycle begins again. 

The anaerobic processes in the tissues convert 
glycogen and other carbohydrates through the inter- 
mediate formation of hexosephosphates into lactic 
acid which is dehydrogenated in the tissues to pyru- 
vic; acid. Further, there are evidences to show that 
succinic acid may be; an intermediate product in the 
break-down of proteins and fats. Tims .the oxidative 
break-down of carbohydrates, proteins, and tats is 
correlated with pyruvic acid as the intermediate subs- 
tance common to all the three processes. The 
discovery of a glucose dehydrogenase, which oxidizes 
glucose to gluconic acid, in the liver tissues which 
are very rich in the enzyme, suggests that the oxida- 
tion of glucose might* also occur in the body iu this 
independent alternative way (Harrison). 

The question now arises as to the number of 
different dehydrogenases. There is ample proof to 


on.ooon 

succinic acid 
* to n) 2 and water. 

show that the number is large and that the largo num- 
ber is also essential for the high degree of specializa- 
tion involved in the life of the eell. lhit acetic acid 
baeteria can oxidize a large number of alcohols, the 
Kehardinger enzyme in milk can oxidize a large 
number of aldehydes while l>. (\>li can oxidize such 
a large number of substances that it is difficult to 
imagine how so many individual enzymes, each with 
its colloidal carrier and active group, can be accommo- 
dated in a single cell of the bacteria. It appears that 
the dehydrogenases are type specific and not mole- 
cule specific. It is, therefore, somewhat remarkable 
that substances of such different nature such as 
hypoxaiithine and aldehydes are, as has been shown 
by the workers in the Cambridge Ifiochemical Labo- 
ratory, oxidized by a single dehydrogenase present in 
milk. Wieland, however, thinks that the xanthine 
dehydrogenase is different from the Sc.hardinger 
enzyme that oxidizes the aldehydes. 

Not to speak of crystalline preparations, cell-free 
preparations of hydrogenasos arc difficult to obtain 
and the solutions arc not very stable;. Some insight 
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into tlu* nature of the active group in the enzymes 
has been obtained by studying the action of a large 
number of acidic and basic dyes on dehydrogenases. 
Both in the ease of dehydrogenases in B. (Joli (Quas- 
tel) and also of milk dehydrogenase (K. L\ Basil) 
only the basic dyes acted as inhibitors and the. acidic 
dyes were without any e fleet showing that the active 
group in the enzyme is of acidic nature. 

According to the original views of Wieland, with 
activation of hydrogen tlu* problem was solved, the 
activated hydrogen being free to react with any 
acceptor that fulfils the thermodynamic, conditions. 
But all thermodynamically possible* reactions do not 
take place and while the milk dehydrogenase can 
activate its substrate in such a way that it can use 
either methylene blue or oxygen as the hydrogen 
acceptor, almost all tin* remaining dehydrogenases 
(‘liable their substrates to reduce methylene blue but 
not to take up molecular oxygen. I fence the ne- 
cessity arises of the need of activations of oxygen or 
the* presence of oxidation-reduction systems capable of 
acting as hydrogen acceptor and of being oxidized 
either by molecular or activated oxygen. 

Kcilin discovered the presence of ;i pigment 
called cytochrome in most aerobic cells and tissues. 
The pigment which contains three components, a. 1), 
e, is an iron containing porphyrin (haematin) united 
with nitrogenous substances and exhibits characteris- 
tic spectrum in the mineral slate*. The mineral 
cytochrome is capable of being oxidized not directly 
by molecular oxygen but by oxygen in presence of 
an enzyme. This enzyme is very widely distributed 
and has got the property of oxidizing a mixture of 
p-phenylone-diamino and ^ naphthol (called the Nadi 
reagent) to indophcnol blue. The enzyme is therefore 
called indophcnol oxidase and is, like the respiratory 
ferment of Warburg, inhibited in its action by hydro- 
cyanic acid and by CO. The indophcnol oxidase 
which can oxidize reduced cytochrome and cyto- 
chrome appear to co-exist in cells, and hence 
the indophcnol oxidase appears to be cytochrome 
oxidase. There is a rough parallelism between the 
amount of cytochrome present in a tissue and its 
rate of metabolism. Kcilin argued that cytochrome 
plays an important part in biological oxidations and 
serves as the connecting link between the. hydrogen- 
activating and oxygen-activating mechanism of the 
cell. Cytochrome has the property of reversible 


oxidation and reduction and can actually be seen to 
undergo continual oxidation and reduction in living 
cells. Kcilin suggests that in intracellular oxidation 
the metabolites activated by dehydrogenases become 
hydrogen donators and undergo oxidation by reducing 
oxidized cytochrome which acts as hydrogen acceptor. 
The reduced cytochrome is oxidized by oxygen aeti 
vatral by the indophcnol oxidase. 
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The question now arises whether the indophcnol 
oxidase is identical with Warburg’s respiratory fer- 
ment. The indophcnol oxidase, since it is inhibited 
by I ICX, contains iron but is not a haematin deriva- 
tive. That Warburg’s ferment is a haematin com- 
pound is not definitely established: the action of light 
in annulling the CO inhibition of the respiration of 
the yeast cell might be due to a photosensitive reac- 
tion, the light being absorbed by haematin compounds 
present in yeast and transferred to the CO-roxpira- 
tory ferment complex. 

I lopk in’s discovery of the tripeptide glutathione 
which is almost invariably present in all aerobic 
tissues and is capable of being present in an oxidized 
(disulphide) and a reduced (sulphydryl) form raised 
hopes that it played a very important part in intracel- 
lular respiration. While glutathione has been shown 
to play a marked part in the respiration of liver and 
of kidney, its mlc in the respiration of other tissues 
is doubtful. 


Recent experiments have revealed the presence 
in various cells of oxidation-reduction systems capable 
of being oxidized by molecular oxygen, the oxygen 
uptake being uninfluenced by I ION. Warburg and 
Christian (1932) isolated a yellow pigment from 
bottom yeast which can act as a hydrogen acceptor 
towards hoxosemonophosphate activated by a dehy- 
drogenase and a co-enzyme. The reduced yellow 
pigment (which was called “gclbe Ferment” by 
Warburg) is oxidized by molecular oxygen even in 
the presence of IICN or CO. The pigment proved 
to be a flavin associated with a protein and ww 
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effective only in combination. Other flavins, free 
from protein, have been shown to be capable of being 
transformed into leuco- forms by several dehydro- 
genase systems, the leuco-form being oxidized by 
molecular oxygen. Thus flavins very probably play 
a part in respiration. It is to be remembered that 
flavins also show vitamin B a activity. Another vita- 
min, vitamin 0 (ascorbic, acid), is capable of being 
reversibly oxidized and reduced and may be con- 
cerned as a carrier in biological oxidations. Peters 
has claimed that vitamin Bi also plays a part in tilt; 
respiration of tissues. The blue pigimut pyocyauine 
from R pyocyaneus which behaves as a reversible 
oxidation-reduction indicator has been shown to 
play an important role in the respiration of B. pyo- 
cyaneus. Many other similar pigments have been 
obtained. 

The residual respiration observed in cells poi- 


Determination of 

In metallurgical research it is frequently neces- 
sary to obtain particulars of the variation of the 
temperature of metals and alloys over extended 
periods. Thu most direct met hod is to observe tem- 
peratures at equally spaced time intervals. The 
inverse, method of measuring the time intervals over 
which the temperature changes by equal increments 
has been found much more convenient in practice, 
and this procedure merely requires the operation of 
a recording chronograph when the observed tempera- 
ture has definite values. The inverse method of 
obtaining rates of temperature change has hitherto 
beeu used in conjunction with a deflection potentio- 
meter for temperature indication. The defleetional 
potentiometer has been found to have certain disad- 
vantages, the chief of these being the necessity for 
the manipulation of the potentiometer switches when 
the limit of the galvanometer deflection is reached. 
A new type of potentiometer for the plotting of 
thermal curves lias recently been devised at the 
National Physical Laboratory , wherebj the null 


soiled with 1ICN is undoubtedly due to substances 
of the type of the yellow pigment. This raises the 
question whether the entire normal respiration of 
tissues is cyanide-sensitive. Dixon (1929), working 
in Cambridge, studied the respiration of various 
tissues and came to the conclusion that on an average 
about 50 ", of the respiration was cyanide-sensitive. 
Warburg had the experiments repeated in his labora- 
tory by All (1930) and it was found that about 100'* 
of tissue respiration was cyanide-sensitive. A recent 
repetition of the experiments in Cambridge (I03o) has 
continued Alt’s results and 90"* inhibit inn has been 
observed. It thus appears that normal respiration 
in tissues is due to dehydrogenases and indophcnol 
oxidase (or Aliniuiys-fcnncnl). It is only when tin* 
latter is inhibited in its action or is unable to act that 
substances like flavins and ascorbic acid act as 
intermediaries. 


Thermal Curves 

method of measurement is list'd. The principle un- 
derlying the new instrument is that of altering the 
dial reading of the potent iometer by equal steps of 
10 microvolts. The adjustment of the potentiometer 
is semi-automatic, and is made simultaneously with 
the operation of the plotting chronograph, whenever 
the galvanometer indicates a null reading. By this 
means time intervals corresponding to equal tem- 
perature increments are. obtained. The duty of the 
observer is reduced to a minimum, as he has merely 
to watch the spot of the galvanometer as it creeps 
towards zero, and to press a key when the zero read- 
ing actually occurs. The alteration of the potentio- 
meter reading by remote control results in the spot 
being again deflected, and the process is repeated. 
It is intended ultimately to make the equipment fully 
automatic, by using a photo-electric cell and suitable 
relays to operate the potentiometer and ehronogrph 
when the reading of the galvanometer is zero. 

-- World Power. 



Eighth fill-lndia Oriental Conference, Mysore. 


Tin* eighth session of tin* Au-Ixdia Oiukx- 
TAli ( ■oxKKiiK.WK met :it Mysore on December, 
-D, .‘10, and .‘U, l!Kir>. The roxFKUKXCR was fairly well 
attended though delegates from North India wen* 
necessarily less numerous than those from the South. 
Then* were a few foreign orientalists. Mysore shows 
an interesting combination of ancient tradition and 
modern civilization and of learning and art. It was, 
therefore, in the litness of things that His Highness 
the Yuvaraja suggested in his opening address that, 
orientalists of India should pay serious attention 
to the study of the handicrafts of India. Very interes- 
ting specimens of Mysore handicrafts were displayed 
in the art exhibition organized in connection with 
the Coxfkkkxi'k and in the excellent Chamarajemlra 
Technical Institute. It makes one's heart glad to see 
in Mysore the continuance of old traditions in art and 
the line workmanship of the modern artisans. Without 
enlightened patronage from the States arts and crafts 
cannot flourish. Their prosperity in Mysore is due 
to the abundance of this patronage. Special mention 
may be made of the sculptures in stone and in metal 
and working in ivory of Siddhalingaswami, who lias 
supplied a number of drawings to illustrate Dr. P. 
K. Aeharyu’s edition of tin* Mtnttisnni. Want of 
State patronage, and foreign competition have almost 
wholly destroyed the old arts and crafts of British 
India ! It is, however, to a Britisher, the Into Mr. 
H. B. Ilavoll, that we largely owe the present 
attempts in British India for their revival. 

The great historian of Madras, Ban Bahadur 
Dr. S. ICrishnaswami Aiyangar, was the General 
^President of the Oonti:ufa< K. In his long presiden- 
tial address he started with the saying that Indian 
history began with Alexander's invasions, and showed 
where matters had improved. He gave a brief 
survey of the new light that has been recently 
obtained about Indian history before Alexander, 
particularly in the Indus basin, and mentioned tin* 
usefulness of the recent excavation at Tel-Aslunar 
in this connection. The extended horizon of the 
present-day historians of Ancient India was refleeted 
in the long survey he made about recent work on 


Greater India (both Kcrindia and Farther India) 
and the current problems in this field, like the history 
of the vS'ailendras of Sumatra-Java. He laid special 
emphasis on the fact that the culture of further 
India was essentially Hindu and underwent deca- 
dence when its connection with India ceased. Dr. 
Aiyangnrs rich knowledge of Tamil literature en- 
abled him to throw much useful light on the subject. 
His interest in South Indian Jilt a Lit cults supplied 
very valuable suggestions about the religious history 
of these times. In view of the tendency among the 
present-day reformers to belittle Hinduism and 
abolish the caste system, he recommended a thorough 
study of the history of Hindu culture and of the 
institution of caste. 1 1 is advice in this matter 
should not be brushed aside as the utterance of an 
orthodox Brahmin. It is really necessary that a 
dispassionate ttnulentir study should be made of 
such questions. Dr. Aiyangar lamented over the 
lack of adequate bibliographical help that prevails 
in India in oriental studies and suggested that 
the OuiKNTAfi Coxkkuknck should do something in 
the matter. 


The (\>xfi:kkn<t: was divided into the following 
sections : — 


1. Veda l*rv&itlvnt\ 

2 Iranian 

S Classical Sanskrit 

I. Philosophy ami 
Religion 

5. History and 
e.oography 

ft. Archaeology 
7. Islamic study 

H. Prakrits 

9. Ethnology and 
Folklore 


Dr. Lakslnnan Samp of 
I,ahorc. 

Mr. Ik T. Ankleseria of 
Bombay. 

Dr. vS. K. De of Dacca. 

Mr. M. Hiriyanna of 
Mysore. 

Dr. RadhakumudMuker- 
jee of Eucknow. 

Mr. K. N. Dikshit of the 
A rcli aeol < >gi cal D ep artniciit 

Dr. A. H. M. Nizam uddin 
of Hyderabad. 

Dr. P. L. Vaidya of Foona. 

Rao Saheb C. Hayavadana 
Rao of Bangalore. 
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10. Fine arts and Prof. S. Sulirawardi of 

Technical .. Calcutta. 

Sciences 

11. Indian J<in- I)r. V. S. Suktliankar of 

guistics .. Poona. 

12. I ndo- Aryan Dr. S. K. Chatterji of 

Languages .. Calcutta. 

13. Dravidian Rao Bahadur R. Nara- 

Languages .. sinha Acharya of Bangalore. 

14. Pandit Parisliat .. M. M. Prof. S. Kuppu- 

swami Sastri of Madras. 

15. Poet’s Congress .. Thakur ('.opal Snrnn 

Singh of Rewa. 

The sectional president delivered addi esses, most 
of which had been fixed in different hours. It was still 
difficult for any one man to hear even all the presi- 
dential addresses in which lie happened to be interes- 
ted, particularly because, the sectional meetings were 
mostly going on side by side. In the Vedie section, 
Professor Lakshmau Samp tried to prove that the 
Mohenjo-daro civilization was post- Kigvedic and 
said that in view of the recent discovery of a whole 
host of Vedie commentators from the seventh cen- 
tury A. i>. (and even earlier) downwards, we could 
no longer say that Havana had no tradition to go by 
when commenting on the Vedas. |)r. Pe, though ap- 
preciating traditional learning, pleaded for a critical 
outlook in Sanskrit studies and lamented over the 
absence of critical editions of our classics. 

Dr Mukerji stressed the antiquity and uniqueness 
of Indian culture and the possibility that has recently 
appeared of India being the original home of man. 
Professor Suhrawardy criticized certain tendencies 
in India about the study of our art and stressed on the 
study of archaeology. He demanded that art criticism 
should be objective. lie said that our ancient art was 
not so much bound by tradition as is commonly 
assumed, nor were the artists always obsessed by 
religious mysticism, lie suggested that the technique 
of Indian art should be properly investigated. Jle 
laid emphasis on the sociological study of art and 
spoke of race tradition and foreign influence being 
the two factors that arc responsible for the tenden- 
cies in any art. Mr. Suhruwardy’s suggestion that the 
art of ancient Iranian nomads might have had some 


influence on the shaping of Indian art can hardly 
cause much enthusiasm, as that alleged art of the 
Iranian nomad is an absolutely unknown thing, at 
least so far as as Asia is concerned. 

Allotment of papers to sections is sometimes a 
difficult allair and, as usual, then 4 were several wrong 
assignments. The sections were also not all mutually 
exclusive and then* was a good deal of unnecessary 
overlapping. It is desirable (hat. proper attention 
should be paid to this point. Quite a number of valu- 
able papers were contributed by scholars and there 
were also papers advancing fantastic theories. A 
machinery had been devised this time for weeding 
out the valueless papers, but in certain eases the 
kindliness of sectional committees stood in the way 
of its operation. \Ve shall draw attention to only 
a few of the papers, read and discussed in the 
Coxi-'Kukxck without in any way suggesting that 
these were the only valuable papers. The sections 
which had the largest number of papers were natur- 
ally those of History, Archaeology, Philosophy and 
Classical Sanskrit. The Iranian, North Indian 
Languages and Prakrit sections made the poor- 
est show. 

Mr. K. ( 'hatlopadhyaya of Allahabad tried to 
show that the usual assumption about the priority 
of the entire Itigm/n-Sa/ohifti over the remaining 
Vedie literature was wrong. Dr. II. (A Lefevor of 
Travancorc suggested that sin in the Ifigwht-Sm/t- 
htfn was not so much a personal ollenee against the 
Ootls as a violation of the transcendent, cosmic Law 
(nla). Professor A. H. Wadia of Mysore showed that 
Dualism of Zoroaster, as distinguished from that of 
later Zoroastrianism, was an ethical one, a dualism 
involved in all t heist ic creeds. Kazi Ahmedmian, 
Akhtar, of Junagadh gave an account of the Arabic 
poems of Ilaliz. Mr. Wnhed Hussain of Calcutta, 
had an interesting paper on “Conception of Divinity 
in Islam and 1 paiiishads.” Mr. Dasaratha Sanaa of 
Jiikaner, assuming that the Kmnndi-Mnlndmm 
is u work of the early (bipla period, placed Kalidasa 
earlier then 340 A.D., as the drama has utilized 
Kalidasa’s writings. Tin*, universality of Kalidasa’s 
appeal was illustrated by the attempt of ail Andhra 
scholar, Mr. P. (jovindaeharyaswami of Vizianagram, 
to make the great poet a native of Andhrades'a ! 
Mr. K. A. Subra mania Iyer of Luekimw had an in- 
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teresting paper on a school of grammarians who 
believed in an auitya sphofa. Dr. 8. K. Belvalkar, 
now of Benares, had a paper on tin* pre-Patanjala 
Yoga, and Mr* II. D. Rhnttnchnrya of Dacca on Yoga 
Psychology. Mr. P. Y. Kane of Bombay presented 
a very interesting historical treatment, of (lie practices 
forbidden in the Sntritis in the Kali Age. Dr. P. M. 
Modi of Bhavnagar opposed Dr. Belvalkar’s well- 
known view that the Brahmasntras wore originally 
concerned especially with the ('haudntjya CjMii/ishiul 
in a paper, entitled “The Scheme of Brahmasntras 
1. 1—3 : A Rapprochement.” Dr. I'mesha Mishra 
of Allahabad pointed out a deficiency in Vaehaspati 
M ism's nnderstanding of scope 1 of the direct percep- 
tion in the Sankhya system. 

Dr. A. S. Altckar of Renan's had a paper on the 
ancient history of Benares, in which he traced the 
clash of the Vedie religion and tin* Mahadeva cult of 
Benares. Mr. Risheswnrnath lieu of Jodhpur sugges- 
ted a Tiashtrakuta origin for the ruling dynasty of 
Mysore! Mr. N. Kanakarajan of Pudukottah drew 
on the Tamil Sangam literatim* for constructing 
South Indian history of the early centuries of the 
Christian era. The Local Secretary, Dr. M. IT. 
Krishna, contributed a number of very interesting 
papers. In one he* showed the importance of the 
Rashtrnkuta Kmpire in the history of tin* Deccan 
in the tilth and sixth centuries a. i>. Tn another he 
tried to show that Sivaji was defeated by the army 
of the Mysore Raj during his Carnatic campaign. 
Dr. R. ( *. Majiundar of Dacca combated Mr. K. P. 
Jayaswal’s view that the king had to take an oath 
in ancient. India on the occasion of his coronation. 
Mr. V. Raghavendra Ran of Mysore had an in- 
teresting paper on the private life of the Peshwas. 
Mr. V. Ramachandra Diksistar of Madras in his 
paper, Karly History of Jainism in South India, “dis- 
counted the tradition about the southern migra- 
tion of Bhadrabahu and Chandragupta. Dr. II. C. 
Raychaiidhuri of Calcutta tried to show that there 
was some truth in the claim of the southern conquest 
made by the early Pala kings of Bengal. Mr. N. 
Anantharangachar of Mysore presented a paper on 
“Some Archaeological Notes from a tour in the 
southern portion of the Raichur District” in which 
he appealed to the Nizam's Government to pay pro- 
per attention to the rich archaeological materials 
available in the State. Dr. M. If. Krishna had 


a paper also on the “Prehistoric Pictographs 
from South India,” in which he traced their 
connections with Mohenjodaro signs on the one 
hand and Braluni letters on the other. Rai 
Sahcb Manoranjan Ghosh of Patna, among other 
papers, presented one on some new finds of 
Punch-marked Coins in Patna. Mr. K. Narayana 
Iyengar of Chilaldrug had a paper on the pro-historic 
remains in South Hyderabad and North Mysore. 
Prof. K. R. Pisharoti of the Annamnlai University 
tried to prove that the Mandasore inscription of 
Yatsabhatli referred to the repair of the temple in 
Mill A. I), and not in the time of Kumargupta I. 

Dr. Krishna in a paper on “Some Curious Ways 
of Disposing of the Dead in Mysore”, pointed out 
that persons dying of certain diseases were disposed 
of by stones or water or exposure, been use it was 
believed that the Karth would not be fruitful if such 
corpses were buried within her. Mr. B. 8. Krishna- 
swami Iyengar of Mysore had an interesting paper 
on the “Kamga” festival of the Tigalas of Mysore. 
Mr. A. A. Krishnaswami Avyangar of Mysore 
presented a paper on the Bakhshali Manuscript in 
which he pointed out some mistakes of Mr. G. R. 
Kayo and another on Chakra rain method of 
Bhaskaracharya. Mr. M. Mukundaraja read a very 
interesting paper on the Kathakali of Malabar and 
Mr. L. Narasimbachar on the Bhagavata plays of 
Mysore. Another interesting paper was Professor 
Pisharoti's on “Belinda or the Woman and Tree 
Motif in Indian Art”. Mr. S. P. Chaturvedi of 
Nagpur showed that the expression, dcranmn priya 
(“beloved of tin*, gods”), did not bear a bad connota- 
tion up to the seventh century A. i>. Dr. C. Narayana 
Rao emphasized the need of a comparative study of 
verbal roots in Dravidian, Sanskrit, Prakrit, and 
Modern Aryan languages of India. Dr. Siddheshwar 
Varum of Jammu pointed out some new Sanskrit 
verbs in Kshiraswa min's commentary on the Amara- 
kosha. Dr. S. K. Chattcrji of Calcutta had another 
sheaf of comparisons between lndo-Aryan and 
Austrie. Mr. JIariharanath Tandau of Agra had a 
paper on the accent in Hindi. Mr. Priyaranjan Sen 
of Calcutta traced the efforts made by the College of 
Port William in Calcutta for Hindi. Dr. Chattcrji 
pleaded for the recognition and propagation of the 
simplified Hindi, spoken in other provinces by 
speakers whose mother tongue was not Hindi. He 
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wanted that, the greatest common measure of the 
Razaar Hindi of non- Hindi areas should be taken to 
fix the minimum of grammar required in this popular 
language, which should be ealled IMa-hhas/nt or 
Am Hindustani. It is thus alone, he enntended, 
that Hindi eould be popularized throughout India. 

Resides the reading and disenssion of papers the 
( Ninfkukni'E had arranged a number of lantern lec- 
tures. Mr. K. N. Dikshit, the Deputy Director-tiencral 
of Archaeology, gave a very elear account of the Indus 
civilization in which, among other things, lie em- 
phasized the great importance played by ablutions 
in the life of these people, which can be paralleled 
from later-day Hinduism. Dr. Lakslunan Samp 
gave* an interesting account of India s contribution 
to world cull lire. Mr. V. R. Karandikar of the 
Xarmada Valley Research Society showed on the 
screen the rich archaeological finds discovered bv 
his Society in a limited area within a very short- 
period of time. This enthusiastic Society deserves 
(‘Very encouragement in its efforts and is expected 
to throw light on several obscure problems of ancient 
history. Rut it is necessary that the Society should 
secure the services of' trained archaeologists and 
scientifically minded historians. It is unfurl iinate 
lat since the discovery of the Indus civilization 
uncritical people in different purls of India are “dis- 
covering” equally ancient relies in what are ob- 
viously objects of much later age. We shall not 
be able to understand our past history correctly if 
wo do not become objective in our outlook. Prof. 
Kntaki, a member of the Kamnrupa Anusandhan 
Samiti, showed on the screen some of its important 
archaeological discoveries. There was also a de- 
monstration of yogie postures given by Mr. T. Krisli- 
namaeharya and his pupil. 

The ('uNFKitrcxcK programme of entertainments 
was rich and varied. There were representations 
of some scenes from Sanskrit drama. Then* were 
also vocal music, demonstration of the Veena, 
Sanskrit songs sung with the appropriate gesture 
marionette show, and classical Indian dance ol the 
Tanjore School. A party from (Whin gave a display 
of a Kafhahati (Karala dance with gestures) on the 
story of Rukmangada and the Pkadashi Vow. All 


this not only entertained but supplied interesting 
materials to the serious student ol ancient Indian 
nattja in its widest sense. The South has not only still 
preserved many old traditions that have died out 
in the North but have also introduced modifications. 
So, for a full understanding of the ancient Indian 
drama and dancing, the study of the ancient texts 
has to he combined with that of the living traditions 
in ditlcrcnt parts of the country and the remains of 
archaeology. 

The Council of the OlJIKXTAl. ( ON l-V.UK.Nt i: passed 
a resolution requesting the archaeological Depart- 
ment of the (Jovernment of India to open again its 
exploration section to give training in archaeology 
to individuals deputed by universities and other 
bodies in India and to reinstitule the old system of 
archaeological scholarships. 

Resides the ( )lJI KNTAI A '< >N I'T.IIKM K, two other or- 
ganizations held their meetings in this connexion : 
the Numismatic Society of India, which cclchratcdi its 
Jubilee, and the Linguistic Society of India. Mr. K. 
P. Jayaswal, President of the Numismatic Society 
for the year, delivered his interesting address with 
lantern didos. 

The CnMT.KT.xn: had arranged for an excursion 
to Seringapalam, Somanathpur, Cauvery Palls, and 
Sivnsamudram Power Station and another to Sravan- 
hclagola, Relur, and I lalebid after t he sessions were 
over. This ('iiM’KliKM'i-: had a very crowded pro- 
gramme of instructive matter. One only wishes that 
there were a few more opportunities given to scholars 
for informal meetings where they could have dis- 
cussed their own problems with other scholars. 

The CoNKI-milNCl*: will meet next (in I9.‘>7 ) at 
Trivandrum. This is an advantage for North Indian 
scholars, for this will give them an opportunity for 
seeing the South further. Our ancient history has 
been too much of a North-Indiau affair. The South 
has been very much neglected, though its contribu- 
tion to the cultural history of the North has been 
very great. It is high time that North Indian 
scholars should turn their attention to the 

study of the South. 


K\ (. 



Book Review 


Science and the Human Temperament—//// llnrin 
Schroedimjer. Published hi/ (icon/r Mien <('• f'tnrin 
Lit!., Loudon , / ///*."» ; price 7s. fid. 

The fimdamemtal e*niice*ptions midi*!*] yin<r (hr 
physical inte*rpre*tatiem of I lie material world have 
undergone mnarkable* changes within the last de- 
eade : elierislied and traditional habits of tliiiikin**: 
are now out of vogue, and the classical beliefs in the 
elementary and universal laws of nature are now 
replaced by faith in statistics and tin* principle of 
indeterminacy. 

'The author of this little book shares with Heisen- 
berg and Dirac the distinction of having set up * the 
new fashion.’ Ilis views regarding the philosophi- 
cal implications of this change of scientific attitude 
arc therefore of special interest to all serious stu- 
dents. Like many other eminent scientists, lie has 
endeavoured in these essays to reconcile the apparent 
conflict of the older ami the new ideas. An essen- 
tial step towards the true solution of the dilemma 
will be, according to him, to realize that like paint- 
ing, literature or music, science also is essentially a 
subjective way of apprehending reality and is there- 
fore coloured and conditioned by tin* cultural envi- 
ronments of the day. Though scientists endeavour 
to bar out all personal and temporal factors out of 
their ultimate statements of results, it should not be 
forgotten that the actual experiments on which the 
sciences are based are largely tin* results of selection 
out of a vastly more numerous possible sets. These* 
selections are influenced at any moment by “circums- 
tance's that are* olhe*r than purely scientific.” Our 
present scientific policy and mode of thought arc 
immediately dependent on the elata at our disposal. 
The»se» again are* the* outcome of feirmor selections, 
and if this chain be folhnved through an inelctinite* 
series of links, we should finally come to the first, 
e’onscioiis attempts of the* primitive man " to under- 
stand and form a logical mental picture of the world 
around him.’ 

The biological and cultural environments do 
therefore condition the* scientific theories. Then* is 
no such thing as pure objectivism, or absolute truth. 


even in science. It is reasonable, therefore, to take* 
up a relativistic attitude* and to assert that we‘ can 
with equal justice* “ derive chance from law or law 
from e*hance», whichever we* prefer.” 

Teiwarels tie* uncertainty prine*iph* and the* wave* 
theory, So h rod ii igors attitude* is similar: One is free* 
to belie ve* “ e»ithcr (i) that matter has re*ally a wave* 
structure* and the* uncertainty principle is an imme- 
diate consequence, or (ii) that the* une*e*rtainty prin- 
ciple is the* more fundamental conception, and the 
wave* theory is an auxiliary construction lor grasping 
and representing the* principle.” 

Our inhe*rite*el custom of making conceptual 
moelcls anel detailed image's has le*e| us to appamit 
contraelie'tiems whe*ne*veT we* have* trie'll tea visualize* 
the structure* of matte*r; so <*ithe*r “erne must be-ware* 
e »f making models or pictures,” or if this solution 
eloe*s not satisfy one*, erne must be* reconciled to Rav- 
ing large* gaps in om*’s visualization scheme e»f the 
physical unive*rse*, anel thus following the* pre*vale*nt 
fashion e>f “ Sae*hlichke*it ” omit all useless decora- 
tieuis in the* physical thee»rie*s, whie*h mnain always 
beyond the* domain eif observation. 

N. .Y. H. 

Physical Principles and Applications of Magneto- 

Chemistry—//// Prof. 8. 8. llhuhuujur d' Dr. I\. N. 
Mtiflmr. Published hi/ MtuouilUt n d- ( b., Loudon ; 
})}>. riii + .7 To : prior J Is. 

Tnte»r-re*latie»n between tlie* structure and the* 
magnetic prope*rtie*s of molecules is a very intimate* 
one*, anel crite*ria pre*se*nfe*el by the* latter have always 
to be satistied. With the be*tte*r unele*rstanding that 
we* posse *ss no.v of magnetic phenomena, particularly 
in the* (ie*hls eif dia- and paramagnetism, a study of 
magnetic' pre»pe*rti(*s is coming everyday more into 
prominence in connection with the* elucidation of 
mole*ciilar structure. Mugnctochcmistry lias reaeheel 
a stage* where* a re*vicw of its achievements and a 
statement, of the associated problems will be ve»ry 
welcome*. 

This book by Prof. Bhatnagar anel Dr. Matliur 
is one which has primarily this end in view, and is to 
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;ui(l chaotic motion of tin* air molecules and how 
they become more restless with increasing tempera- 
tun*. From this chaotic moloeular motion wo pass 
oil to organized motion, i.e, moloeular lieams, and are 
then told how the size and the number of inole- 
eules can be estimated by making use of the beams. 
This is followed by an aeeount of Hmwnian motion 
and a neat exposition of its application to the theory 
of light scattering in gases. 

The second chapter is <>u ions ami electrons. We 
art; first introduced to tin* atom of electricity in 
electrolytic conduction. We then pass on to electri- 
cal discharge in gases and the determination of the 
charge and mass of the electron. The question of 
tin* origin of mass is then taken up. The electro- 
magnetic theory of mass, the equivalence of mass and 
energy as brought by the theory of relativity, the 
self energy of the electron, those are all briefly touched 
upon and followed by a reference to the author’s 
own contributions in this direction. 

The third chapter on waxes and particle^ will 
probably, to a lay reader, appear the most interesting 
one. The two aspects, i.r. the particle aspect and the 
wave aspect of matter and radiation, have been des- 
cribed and their rntnplintenhtrih / is emphasized. 
Oil page loJ we an* told as to how matrices first 
entered quantum physics. “You may wonder how 
this came about. A student occasionally goes to 
lectures about abstruse subjects just for the fun and 
speedily forgets all 'about, them. This is what hap- 
pened to me with a lecture on higher algebra, of 
which 1 recollected little more than the word 
“matrix” and a few simple theorems about, these 
matrices. Hut that sufficed. A little t playing with 
Heisenberg’s formula showed the connection. Then 
it was an easy matter to refresh my memory and 
apply the* results.” We are quite sure that the above 
will be a source of inspiration to many young 
physicists. 

On page 1 17 there is an obvious slip when Prof. 
Porn attributes to tin* great, founder of the quantum 
theory (Max Planck) the performance of extremely 
careful experiments on black body radiation. As a 
matter of fact, Planck never performed any experi- 
ment in life, except one on the perviousness of 
heated platinum to hydrogen. 


The electronic, structure of matter is dealt with 
in the next chapter. The wavcmeehanieal inter- 
pretation of quantum numbers as nodal surfaces is 
illustrated by diagrams. X-ray spectra, the spin of 
the electron, and Pauli’s exclusion principle have all 
been discussed and it lias been shown how Pauli’s 
exclusion principle oilers a simple explanation of 
tin* Periodic system. 

The problem of the nucleus forms the subject 
mailer of the last chapter. The law of radioactive 
disintegration followed by its wave-mechanical ex- 
planation as to how « particles steal through 
potential barriers is discussed. The deuteron, the 
neutron, the positron, the cosmic rays, the birth of 
matter (clcctruHssion) are all vividly described. 

Prof. Horn ends with ‘'The Printer’s devil once 
played me the trick of changing 'nuclear physics’ 
info ‘unclear physics.’ lie was not far wrong.” 
The study of nuclear physics is still in its infancy 
and there arc many difficulties which remain as yet 
unsolved. The unclear phenomena do not quite lit 
in the framework of quantum mechanics that has 
been developed so far. 

A characteristic and novel feature of the book 
is the seven mutoseopie lihns which in their working 
are similar to many Japanese toys in the market. 
The second Him on Stern’s experiment on the mea- 
surement of molecular velocities is particularly good 
and depicts the motion viv ; dly. "fhe fourth film 
appears rather complicated. 

When the reader lias gone through the book, it 
may appear to him that the title of tin* book was a 
little misleading for he liuds hen* no mention of the 
restlessness of our universe and other island univer- 
ses (spiral nebulae) which form the metagalaxy. 
Here we no doubt learn of restlessness but it is of 
the* microcusmns (Prof. Horn’s book may perhaps 
more aptly be styled ‘tin* restlessatom’). Tile macro- 
cosmos is left untouched and the curious reader may 
turn for it to the fascinating works of Jeans and 
Eddington. This also incidentally reminds us of 
the difference in the writings of Eddington and Horn 
in that Eddington writes with a somewhat philo- 
sophic background and his works are thus more 
fascinating to tlu* general reader. Hut to anyone 
having a. knowledge of elementary physics and a de- 
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sire to know the really fur-reaching discoveries 
in theoretical and experimental physics, the present 
book can be unhesitatingly recommended. 

D. S. K. S: IK X. IK 

Herdmania (the Monascidian of the Indian Seas) - 

Hy Dr. S. M. Das. (The Italian 7r ttdnyivnl Memoirs 
ft/t Italian Animal Types, edited by Dr. K. X. Haiti, 
Xu. 7) pf). i.r-IO'K n'ith A plates and .VI text fiyares. 
Published by Ltaktanr Ptddishiny Ibntse , damnify 
I fid 7 ; price Its. 2. 

This zoological memoir fulfils a groat need for 
the. study of an Indian type of the important class 
Tunicata, studied every year in laboratories of Indian 
universities. It is well illustrated, written in a clear 
manner, and fully maintains the standard set up in the 
previous memoirs. It. gives not only the; description 
of the anatomy and practical directions for its dis- 
section but it also contains an up-to-date classifica- 
tion of the group with bionomics and distribution of 
tin; genus Herdmania, which is cosmopolitan in its 
distribution and has a fairly large number of species 
reported from almost all the seas except the Arctic. 
There is a great difference between the monascidian 
fauna of the Indian seas and that of the* Kuropcan seas. 
The Kuropean forms belong to the family, Ascidiidae: 
whereas the Indian forms belong mainly to the 
Tethyidae (< 'ynthiidne) of which Herdmania is the 
chief representative. The morphology of this genus 
forms the most valuable part of the book and is 
eminently suited to the needs of 'students. The body 
consists of two parts, the body proper which stands 


in water and the foot which lie- imbedded in the sea 
bottom. The pharynx is produced internally into a 
number of broad longitudinal folds which project into 
its cavity and, being richly supplied with blood 
vessels, permit a large surlacc to come in contact 
with water. The* enormous development of the 
pharynx for respiration and food ingestion is greatly 
responsible for the high degree of development of 
the. blood vascular system of uiouascidinus. The 
test also serves as an accessory respiratory organ be- 
ing supplied with special blood vessels. The colour- 
ed plate figure 411 gives the entire vascular system; 
the course of circulation is also represented diagram- 
m itically on pigo SO. The knowledge of the physiolo- 
gy ol digestion in Tunicate-* which is ordinarily not 
available to students of zoology is incorporated. 
Tile recent, work of Yonge (lirjo) who worked out 
the digestion and assimilation in the gut of ('iunn 
tnleslnttdis , which belongs to the group that do not, 
possess a well defined liver and that of Merrill (111*2!)) 
on the digestion Tcthym pyri (orate , belonging to the 
same family as Herdmania possessing a well defined 
liver an* important contributions. Whether the liver 
of Tunieates is homologous to that of vertebrates is 
not decisively proved. It is, however, certain that 
ferments are secreted mainly by the liver which 
pours a lluid into the stomach, while the pyloric 
gland, probably pancreatic in nature, serves as an 
accessory organ of digestion. It is probable that all 
aseidians with a distinct, liver store carbohydrates in 
the form of starch, while those with no liver store it 
in the form of glycogen. 

II. IK Mchra. 
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Radio Research in Australia 

O. R. Toshniwal 

/ Ifpin l mnil of l’li t/siis, Mliil/ttliml 1'iiirrrsifi/. 


The importance of currying mi m-opcmlire 
rrsnmh irnrl; in radio is now well recognized by 
nil flu* Millions of ( lie* world, since the success of the 
rndio communication depends upon the electrical 
properties of I he soil ns well ns of the atmosphere 
between the transmitting and receiving stations. 
Hut experiments for such snrv<*ys over wide areas 
cannot be undertaken by a single individual or ins- 
titution. It can In* done only by an organized body 
under state control. 

(■rent Britain, da pan. Noviet Russia, and other 
western countries have all instituted their radio 
research boards, while in the I 'nited States of 
America the same type of work is carried out by 
the National Bureau of Standards, ft is very en- 
couraging to lind that recently another member of 
the British Fmpire, //■.., the ( Nmunonwealth of 
Australia, has also set up a Radio Research Board 
under the ( Muncil for Scientific and Industrial Re- 
search. So far eight reports, embodying the scientific 
work done by the Board, have been published. 
The material contained in these reports is very 
interesting and of great, scientific value, and fully 
justifies the great expenditure incurred by the (lovern- 
ment in financing the Radio Research Board. It 
will also give the authorities and interested parties in 
India some idea of the work to be carried on when 
India has her own radio research board. 

The success achieved by the Board is due to the 
hearty co-operation of various other (loverninenf 
departments. In the foreword given in these reports 
we find that tin* Post-Master (iencral's Department 
contributed half the cost of investigations during 
the financial year liUJN-i!), and three quarters in the 
succeeding years. The University of Sydney and 
the Inivcrsity of Melbourne both provided the 
necessary laboratory facilities. The Department of 
Defence also assisted the Board by the loan of 
apparatus and in other ways. 


The first report was issued by the Board in BKJ1 
and contained two papers, one on ‘Corrections to 
Field Strength Measurements with Loop Antenna 1 
and the other on ‘A Radio Field Strength Survey 
within 100 miles of Sydney 1 . 

The Radio Research Board of Australia issued four 
reports. Nos. *J to f), in lb.TJ. Report No. 2 contains 
two papers, one on The State of Polarization of Sky 
Waves’ and the other on ‘Height Measurements of 
the Heaviside Layer in the Fully Morning’. The first 
of these papers lias proved very useful inasmuch 
as these* experiments of Mr. (ircen have conclusively 
proved the validity of tin* theory of reflection of 
radio waves from the Heaviside layer. It was proved 
by Appleton and Rafelifle that the waves reflected 
from the Ionosphere in Fngland wen* circularly 
polarized with a left-handed rotation, and they predie- 
led that under similar circumstances in the southern 
hemisphere the waves would be circularly polarized 
with a right-handed rotation. This has been proved 
to be true by Mr. (ircen working in tin* Radio Re- 
search Board. 

Report No. o contains a theoretical paper by 
Messrs. Baker ami (ircen on The Influence of the 
Farth's Magnetic Field on the Polarization of Sky 
Waves’. This analysis has been used to calculate 
lines of eqiiipolarization surrounding Sydney, and 
the authors predict that radio-direction finders in 
the southern hemisphere will be liable to small 
errors of bearing due to ‘night effects’, (/. r. errors 
in direction finding due to the presence of sky wave) 
when the direction tinder is situated to the north of 
the transmitter rather than to the south. 

Report No. 1 contains three papers, r/,., (I) 
‘A preliminary Investigation of Fading in New South 
Wales’ by Messrs, (ircen and Raker; (2) ‘Studies of 
Fading in Victoria* by Cherry and Martyn; (3) ‘Stu- 
dies of Fading iu Victoria’ by Cherry. Such studies 
are very important in finding out the coverage (area 
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round a transmitting station over which m» fading 
and atmospherics arc experienced) of a broadcasting 
station. It is well known that some areas which have 
satisfactory day-time service are subject to severe 
lading after sunset. In a country, like Australia or 
India, which has towns and cities separated by large 
distances and where very large areas have to be 
covered by a few broadcasting stations, the presence 
of unfavourable conditions for propagation of ground 
waves may severely curtail the satisfatory service 
area of many stations, and studies of this type* are 
very useful. 

Report No. .“> contains a paper by Messrs. Munro 
and Huxley on ‘Atmospherics in Australia. The 
results obtained decidedly show that the atmospherics 
have their origin in lightning Hashes and they proved 
useful in weather forecasting. Radio research is 
thus proving useful for meteorology. 

Reports No. ti, 7, S were published in 1 03b and 
form an interesting and useful reading. 

Report No. (> contains four papers, ri\ (1) ‘On the 
Rotations of the Plane of Polarization of Long Radio 
AVavcs* by Messrs, (ireen and Ihiilder ; (2) ‘A Field- 
Intensity Set’ by Messrs. (Ireen and AVood* ; 
(3) 'Measurements of Attenuation, hading, and 
Interference in South Fastern Australia at 200 
kilocycles per second’ by Messrs. Munro and (ireen ; 
and (1) TYr<|Ucney Recorder* by Messrs. Martyn 
and Wood. 

The til's ( of these papers shows that the fcrhni<|tic 
of magneto-ionic theory gives a feasible explanation 
of some long-wave anomalies in remarkable e|uantita- 
tive agreement with the measurements of Ilolliiig- 
worth, who in 1027 discovered a regularly occurring 
cycle during sunset and sunrise in which the plane 
of polarization of the downcoming waves changes 
rapidly from the steady night value of about 10° to 
the steady post-sunrise value of 50° to 00°. 

Paper No. 2 describes a lield intensity set using 
a special vacuum-tube niillivoltmefer capable of 
measuring the intensity of hot h tin* sky as well as 
the ground wave. 

Paper No. 3 gives results for the conductivity of 
earth including mountainous and forest regions. 
Average values of intensity of lield due to tin* sky 
wave per kilowatt power radiated have also been 
given. 


b(U 

The fourth paper contains the principles and 
designs of a semi-continuous fivqueney recorder, 
capable of recording several frequencies simultane- 
ously. The principle used here is shown to be appli- 
cable lo the recording of the ionospheric layer 
heights. 

Report No. 7 contains four papers : (I) ‘The Pro- 
pagation of Medium Radio Waves in the Ionosphere* 
by Dr. Martyn. In this pap<*r all available measure- 
ments of sky-wave intensities on medium frequencies 
are expressed as lick! strength distance curves and 
it is shown how this material can be used for the 
determination of non-fading service area of a broad- 
casting station. The data are also diuwn to give a 
value of the reflection coeflicienl of the Kcnnelly- 
Ilcavisido layer pointing to an exponential ionization 
gradient. The value of the collision frequency of 
electrons with ions is found to be in agreement with 
the estimates of (.’hapinan. (2) The characteristics 
of Downcoming Radio Waves* by Drs. Martyn and 
(ireen. This paper gives a method involving the 
Use of three aerial systems for receiving signals, 
which makes it possible to determine all the electri- 
cal and geometrical characteristics of the downcoming 
waves and their variations from second to second. 
At times the polarization of the downcoming waves 
is found to depart from circular form, which seems 
to depend upon the angle between the downcoming 
wave and the earth’s magnetic field. (.*>) 'The Influ- 
ence 1 of Fleet lie Wave's in (he Ionosphere* by Drs. 
Hailey and Martyn. This paper is a theoretical 
explanation e>f (he Luxembourg Kll'ect (for more de- 
tails see elsewhere in this issue), and it is shown 
how a powerful radioemitter is capable 1 of appreciably 
modifying the 1 collisional frequency e>f electrons with 
the molecules in the* ionosphere. In this way it has 
been possible* te> explain theoretically the observations 
of Te*lle*gen, ri\. the* presence of signals from the 
Luxembourg Radio Station when the* radio receiver 
in 1 1 « >1 land is tuned teethe* signals coming frean the 
Rernmuiister Radio Station. (I) ‘Lemg Distance 
Observations e »f Radio Waves of medium Frequencies 1 
by Drs. Martyn and (ireen. This paper describes 
tin* results obtained by using the* frequency change 
method for studying reflection lYenn the ionosphere. 
Two receivers were* used at distance's of 2b km and 
700 km and it was found that at 700 km several 
downcoming waves we*re present. The equivalent 
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heights for the Kcimclly-llcaviside and the Appleton 
region were 1 found to he the same from observations 
at both the stations. The equivalent height for the 
F-rcginn (Appleton region) was found to have a pro- 
nouneed minimum at 3 A. M. eaeh morning. The 
figures for ionization densities fur the lower region 
are also given. 

Report, No. S. contains 2 papers (1) ‘Simul- 
taneous Observation of Atmospherics with Oathode 
Ray Direction-Finders at Toowoomba and Canberra* 
by Messrs. Minim, Webster, and Higgs. It is pointed 
out that considerable directional error may exist 
because of the nonvertieal strokes of lightning Hashes 
and due to the presence of sky wave from distant 
Hashes. A method is also suggested for minimizing 
the same. A map showing the summer distribution 
of sources in Fastern Australia is given from which 
relative severity of the atmospheric interference in 
dilVerent parts of Australia could be calculated. (2) 
‘Atmospheric Interference with Reception* by W. »J. 
Wark. The equivalent power of the radiation emit- 
ted bv an average lightning flash as measured by 
receiving sets tuned to different wavelengths is shown 
to vary as the square of the wavelengths to which 
the sets are tuned. From the statistics of the thun- 
derstorm incidences it is found that the interference 
with a broadcast signal is proportional to the number 
of thunderstorms per year within tin* area of 
interference. 

Need of a Radio Research 
Board in India 

Above 1 we are publishing an interesting review 
of the research work done by the Radio Research 
Hoard of the ( -onuuouwealth of Australia under the 
Domicil of Scientific and Industrial Research. 

It is clear from the short account of the activities 
of the Australian Radio Research Hoard that a consi- 
derable amount of very useful work of great scientific 
importance has been done by the Hoard during the 
short period of its existence. As has already been 
pointed out in the foreword of the repoits this success 
is entirely due to the hearty co-operation of various 
other (lovernment departments and the I- ni versifies 
of Sydney and Melbourne. 

Australi well as India have many things in 
common as far as radio communication is concerned. 


The concentration of population in cities which are 
separated by considerable distances, and the large 
number of scattered villages in between definitely 
point out to the necessity of a small number of high 
powered transmitters situated at suitable places. 
This is all the more necessary here iu India, since at 
present India is not so much radio-minded as to 
justify the tremendous initial outlay of many broad- 
casting stations. Hut it is absolutely essential that 
(lie transmitters must be located at such places that, 
the coverage area of the station is as large as 
possible so that the maximum number of people may 
be able to listen to programmes at good signal 
strength free from failing and atmospheric troubles. 

From tla* little experience that we have about pro- 
gramme reception in India, no difference of opinion 
seems to exist about the fact that for most places 
tin* atmospherics are so severe that for the greater 
part of the year the programme value of the existing 
stations is reduced to zero. Therefore* it is necessary 
to locate the centres of origin of the atmosphere as 
has been done in Australia, and take the advantage* 
of such knowledge for the location of fresh broad- 
casting stations so that minimum interference may 
l><* experienced with broadcast reception. 

The meteorological aspects of such studies have* 
also to be considered. Thunderstorms are usually 
classified into two types, heat anel frontal, the lirst 
of which originates from local surface heating, while* 
the second in or near a frontal zone* separating 
two different air masses. Such fronts are* usually 
found to move* with a velocity of the* order e>f 30 te> 
:»0 kilometers per hour nnel a si inly of the* movement 
of those fronts is very useful in weather forecasting. 
Such a task can be easily performed with the help 
of a cathode-ray direction tinder, since the region 
kept under observation by such an instrument 
amounts to some* millions of square miles. The 
ability of the* cathode-ray direction finders to register 
rapidly the bearings of a thunderstorm is bound to 
have a definite use for aviation, 'flic scarcity of 
meteorological observatories in India shows the 
necessity of this type* e>f work, which can be easily 
undertaken by the universities well equipped for 
such work. 

It is very gratifying to know that of late radio 
research work has been undertaken by some? of the 
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Indian universities, and particular attention should 
be drawn to tin* excellent work done by (lie ( ah-ntta 
and the Allahabad ( 'Diversities which h:ive received 
recognition abroad. 

Sir Lewis Kcriuor, i\ i;. s.. the lute Director 
(lenernl of ( Icological Survey of India, while press- 
ing at the* Symposium on Ionosphere (for summary of 
which see SriKXCK ami <T iti IcC, Oct, Iillio), or- 
ganized hy the National Institute of Sciences, said 
that it was very creditable that with the small re- 
sources at their disposal the ['diversities of Calcutta 
and Allahabad could carry out successfully a pro- 
gramme oi radio research which in other countries 
was carried on by radio research boards tinaiieod 


rxili 

entirely by the governments concerned. lie pointed 
out the necessity of liberal financial support to the 
institutions carrying on such work and also empha- 
sized that the (iovcnimcut of India should take tin* 
lead into the matter and const ituto ;1 radio research 
board in India similar to those found elsewhere. 
We, on our part, strongly support the suggestion of 
Sir Lewis Kcnnor and wish to add that the initiation 
ol a programme nl research in rad in, carried on in 
c«>-operatiou with universities, will ultimately save 
millions of rupees and render radio propagation suc- 
cessful in India. 

Sn km r. ami <T larm:. 


The Luxembourg IJffcet 

or 

The cirtifieidl Dislmixinee of the Ionosphere 

Cl. K. Tosltniwdl 

/ V///S/V.M / h jKfrhite/tf, Allnhnlunl f 'nirersi ! //, 


Wireless telegraphy is usually regarded as one of 
the marvels achieved by science, but it is not usually 
recognized that more marvels art* in store in this line. 
The knowledge is common now that the long distance 
propagation of wireless waves is rendered possible 
by the existence of charged particles (free electrons) 
in the upper atmosphere, existing at a height of from 
SO to ‘j:»0 kilometres. 

As we go higher up in the atmosphere, we get 
i lore and more free electrons which reflect these 
waves just as a polished metal piece relied s light. 
This region of the atmosphere is now known as the 
Innnspherr. Its lowest layer b'\ becomes cllcc- 
tive at a height of SO kins, but then* are other 
layers at- greater heights AT , l '\ , AT, etc. II a wire- 
less wave be sent from Delhi and is received 
at Calcutta, we can suppose that the wave has 
travelled from Delhi to a height ol SO kins in the 


sky above Allahabad, ami from then* is rcllccted 
to ( aleiitta. 

Sometimes while listening to radio broadcast, we 
are disturbed by atmospherics producing crackling 
noise. Sueli disturbances are ino-tly produced by 
bank* of cloud in the path of the radio wave. These 
clouds have their sides eharged wit h opposite kinds 
of electricity. If tin* cloud ju-t discharges itself 
during the transmission of tin* wave, tin 1 ionosphere 
is disturbed, and this is reproduced in our reeeivii 
apparatus a" unpleasant crackling noise. 

('an the innnsplnre he nrli/irinlhj ilislnrheil 'f If 
a cloud discharge ran disturb the ionosphere, cer- 
tainly the operations of a powerful radio station can 
do the same thing, 'rims in our illustration, if then; 
be a poAvcrful radio station in operation at Allahabad 
during the passage of the wireless wave from Delhi 
to (aleiitta, it is unite possible that the wireless 
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message received at Calcutta will hear tin* impression 
of the disturbance of the ionosphere dm* to the 
Allahabad station. 

This effect was accidentally discovered by 11 I). 
II. TcIIegoii, who reported in 1633 ( Suture, VII , 
JS 40, 1933) that while listening at Kiudhoven in 
Holland to the programmes transmitted by the Bero- 
munster Broadcasting station in Switzerland, he 
could faintly hear the programme broadcast from 
the Luxembourg broadcasting station. 

On first, consideration it may appear that this 
phenomenon might be due to a defective receiver, 
which might have been unselective, but this possi- 
bility is ruled out since the wavelength used by the 
two broadcasting stations differed very widely (the 
Beromunster programmes and the Luxembourg pro- 
grammes were broadcast on 161 metres and 1190 
metres respectively). 

Now a glance at the map of Kurope will show 
that Kiudhoven, Luxembourg, and Beromunster 
approximately lie in a straight line with Luxcmlwnirg 
in the middle. 

If a wireless signal be sent from Beromunster, 
the ground ray cannot reach Kiudhoven, but it is 
the ray reflected from the lower portion of the ionos- 
phere, also known as the Kemiclly-I leaviside layer, 
which reaches Kiudhoven. Now the part of the 
Kennelly-l leaviside layer which is effective in 
reflecting the ray to Kiudhoven is just, over Luxem- 
bourg, and it is but natural that this should be dis- 
turbed electrically by the Luxembourg station 
which is one of the most powerful stations in Kuropc. 
Tl. is rated as lot) kilowatt transmitted, while the 
Bombay and Calcutta stations are each 3 kilowatt 
and Delhi 30 kilowatt. 

A resume of results of special Luxembourg tests 
has been recently published by I)r. B. Van tier Pol 


(Tijf/sc/tr. Setter luudsrJt Vudiotjenoot , Sept., 1935). 
The conclusions arrived at are summarized here. 

The* effect due to a long-wave station is of the 
order for the wanted long wave and also for the 
wanted medium-wave station. The effect diminishes 
steadily with the distance between the unwanted sta- 
tion and the middle point of the wanted and the 
receiving stations and it practically vanishes when 
this distance exceeds BOO kilometres. 

A very elaborate mathematical theory of this 
effect, Lttrnuhottiy as it is now known, has 

been given by Bailey and Marty n working in the 
Badio Research Board of Australia. The reflect- 
ing power of the ionosphere depends upon the* 
number of free* electrons at the layer, as well 
as upon the number of collisions suffered by 
each electron with the gaseous molecules present. 
This last result follows from Lorentz’s classical 
theory of reflection by a free electron cloud. Bailey 
and Murtyn find that when the Luxembourg station 
sends up its modulated waves and disturbs the 
electrons in the ionosphere, the number of collisions 
suffered by each electron also changes in accordance 
with the modulation, thus the reflecting power of 
the ionosphere 1 over Luxembourg for the Bero- 
munstcr signais is varied by the modulated waves 
from the Luxembourg station, and the original 
radio signals from Beromunster is impressed with 
the modulation of Luxembourg radio station. When 
these signals are rectified and received on tin 1 tele- 
phone at Kiudhoven, the Luxembourg programme is 
also heard in the background. 

The authors have further shown that a measure- 
ment of the modulation of the disturbing station 
enables us to find out the number of collisions 
suffered by each electron at these heights. As this 
last effect depends on the temperature and pressure 
at the ionosphere this peculiar phenomenon has 
givc’ii us a very interesting method for studying the 
physical conditions in the upper atmosphere. 
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Excavations at Lauriya Nandangarh 

According to press reports, the archaeology al 
Department has decided to tap the pre-historic mounds 
at Lauriya Nandangarh, 15 miles north-west of 
Bettiah, District Champaran, Hehar. Mr. N. G. 
iMajumdar, Superintendent, Archaeological Survey, 
Kastern Circle, has been entrusted with the work. 

The mounds have been thus described in an official 
publication: ‘The mounds are situated in the villages 
of Lauriya and Pnkhuri and are arranged in three 
rows of five each, varying in height from 10 feet 
to about 15 feet and even less. The first row runs 
from east to west, the eastern most mound in it 
being situated some 500 feet south of the Asoka 
column. Near the western end of this row, and 
almost at right angles to it, are the other two rows 
running north to south, parallel to each other. 'I he 
place of the fourth mound in the outer of western linn 
of the north-south rows is occupied bv a cluster of 5 
small mounds only a few feet in height and hardly 
distinguishable from the fields around them.’ 

The site was visited among others by Cunningham, 
Garrick, and Bloch, all of whom were impressed by 
the unhpic nature, of the remains. I)r. Hloch opened 
some of the mounds and concluded that they repre- 
sent the royal sepulchres of the tribes which inhabited 
North Hehar in the prc-Buddhistie ages. He believ- 
ed that the tombs were erected in accordance with 
Vcdic burial customs. 

In the pages of Science and (Ti/ichk we have 
often emphasized the fad that the Indus civilization 
was not confined to north-western India. It is pos- 
sible that the present excavations may throw some 
light, on the spread and diffusion of the Proto- Indian 
Culture. We hope that Mr. Majumdar, who has ex- 
tensive experience of pre-historic archaeology in Sind, 
will be amply successful in his exploration. 

India Institute of the Deutsche Akademie 

India Institute of the Deutsche Akademie in its 
meeting on January 10th HW6 decided to announce. 
16 (sixteen) scholarships in institutions of higher 
learning in Germany available for Indian scholars 
(male or female) of outstanding ability for the aca- 


demic year 1 056 ■ 1057. 'Chi* scholarships are named 
after great German and Indian representatives in 
their held of science or in honour of personalities who 
supported the cause of Indo-Gcrman cultural co- 
operation. 

The scholarships are as follows: 

Medicine: 

1. Mary K. Das and Taraknalh Das Scholar- 
ship (tenable at the University of Munich. 
Applications from women- students preferred). 

2. Hubert Koch-- -Scholarship. 

Mathematics: 

.‘t. Ashu Tosh Mukherjee— - Scholarship. 
Indoi.ooy: 

4. Sir It ainkrishna Gopal Bhandarkar — Scholar- 
ship (This scholarship is due to a gift from 
the “Allianz and Stuttgartcr-Lcbousvcrsh 
cherungsbank A. G., Bin. 

Chemistry : 

5. Justus von Liebig — Scholarship. 

(i. Carl Duisbcrg — Scholarship. 

Piivsics: 

7. Heinrich Hertz Scholarship. 

5. Sir J. C. Bose -Scholarship. 

German Lanocaok and Literati re: 

i). Jakob Grimm— -Scholarship. 

10. Friedrich Kucckcrt -Scholarship. 

Knoinkeuimi : 

11. Oskar von Miller Scholarship. 

12. Werner voii Siemens —Scholarship. 
Aiichaeoi.ooy: 

1JI. Heinrich Sehlicmann — Scholarship. 

Veterinary Science : 

14. Wilhelm Kllcnbcrgcr- - Scholarship . 
Aukicci.tcrk : 

15. Albrecht von Timer- -Scholarship. 

Min i no: 

16. Adolf Lcdebur Scholarship (tenable al the 
University for Mining, Frcibcrg-Saxony). 

All scholarships consist of 500 Murks (payable 
in ten monthly instalments of 50 Marks each) and 
exemption from the tuition fees at the University. 
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The- scholarships are U nable 1 for mir academic 
year (10 months lu'i^imi ini^ by Neiwmbcr 1. 1 J >-!«». 
<‘>ii 1 i i by August .Mist UKt7). 

( a J If the candidate is eh sirems if aequmug a 
German elegree hr must he pre-parcel to slay in 
Gen-many at hast for llirrr (mostly four; Irrins 1 

]£ years. An r\U*nsioii of (lie 1 srliedarslii j) not be ing 
sure (though possible* if I lie* student proves vvurlhv i 
I lu* student must possess sufficient mi*ans of li-s nun 
for the srrotid year of study. 

(b) Apart from the- scholarship tlu- student must 
be* prepared to spend at least I*i(J .Marks (mode! airly 
lived) per month from his own pocke t for the neces- 
sary expenses not ineluele-d in the seludarsh'p. Kx 
pense's for hooks have to be counted sept rat -ly; Ih- 1 
fees for e xaminations, the 1 printing of the the sis (onlv 
referring lee students vv ho want to lake a degree*) have 1 
to la 1 borne- by the 1 student. 

'file- application must eontain: 

(1 } A survey ed' the 1 previous academic e-are-er. 

(*.£) An ext act statement of the 1 further study 
programme 1 . ( If the student tennis fit pass Hie 
German doetorule , he should men I Ion so). 

(li) Copies of all impeirtanl certificates (if not in 
Knglish, translations must be 1 aeleled). 'file 1 evrlilie-alcs 
will lie >1 be* lvturneel. A statement rega riling know- 
ledge e>f German is de sirable-. 

(1) Specimens of the 1 student's work, (printed 
e»r in manuscript ) . 

(•*>) Re-e-emimcndalicmal letters from two profes- 
sors ell* otlieT well -kllenvil ] >e*l* soim I i l ii*s. 

(<i) A guarantee- by semie* prominent personality 
tlial the- applie*ant is re-ally earne-sl about 1 1 is upplie-a 
liein ami will certainly come 1 lei Germanv Indore 
September 1st if a scholarship is granteel to 

him. 

(7) A health certificate. 

Applications tied fulfilling llmsc eomlitions cannot 
lie taken into consideration. 

All applie-aliems shemlel re-ae-h India Institute of 
the: Deutsche Ahaelemie liefeire April 1st 

The applications must direct l // be- sent lei llu- 

following address: 

Dii. Fhaxz Tiiikiu'kldkh, 

lion. Secretary, 

India Institute- eif the Deutsche Akademiv 
Maximilianeum, Mue-m-he-n S, 

Germany. 


P. N. Bose Memorial 

We* are- glael that an informal eommitlee has been 
formed at Jamshedpur to perpetuate the memory of 
Mr. 1*. N. Hose-, late* e»f the- Geological Survey of 
Inelia. Mr. lleisc was one- e»f the* few Indians who 
were able* te» ente r the- Ge-edeigie-al Survey of Inelia m 
t host* days and ae-epiire-d in course of his service ex- 
trusive knowledge* of the mineral resources of tlu; 
country. His se-rv ie*e-s le» the- cause of India’s indus- 
trial de ve lopme nt have been indeed very gre at, as but 
for him the great Iron and Steel Works of Messrs. 
Tata & Sons at Jamshreipur won lei not have come into 
existence. Regarding his share* in the foundation e»f 
this great work, the following from the* Life of diet 
late Mr. J. N. Tala is worth mentioning. The* late 
Mr. J. X. Tata had an ambition of starting a great 
irem auel steel works in India and had secured pros- 
pecting licences for the- Chanda district in C. l\, where 
large ele posils ed' irem ore we re re ported. Al’le-r a genxl 
eleal of patie nt preliminary investigations, il was found 
that the various eleposils there were- mere- “poe-ke-ls” 
ami that the re was iml enough to justify any big scale 
industry. “So reluctantly they (agents <d' Mr. Tain) 
had come to the- conclusion that the Chanda project 
must be given up, and they asked Mr. Tata to inform 
the Government that it was not possible to start an 
iron anel steel industry in Inelia.” When Mr. Dorabji 
Tala we nt to Nagpur to te ll Sir Ib-njamin Robertson, 
the then Chie f Secretary of the* Central Rrovim-i-s 
Administration, of his cone-Iusioiis his altcnliem was a! 
traded by a map of C. I*, showing heavy iron deposits 
at tin- Drug disl rie l near Raipur. II is hopes uTre re- 
vived ami oil e-emsulling “the records ed' tile* Geological 
Survey it was found that fifteen years earlier Mr. 
I\ N. dose-, a Hciigali, employe el as a survey officer, 
had gone- llimugh the- elislrie-t looking for irem anel in 
a re port published in 1NN7 lie- had me-utione-d th.it the 
neighbourhood was rie-h in irem ore-.” 

The prospectors lost no lime- and immceliate-ly 
se en re el the 1 licence auel eemmie ne-ed preliminary in- 
ve-sligation. Tin- average sample e>n rough analysis 
showed per e*e*nt e»f iron. Sir Thomas 

Hedlauei, the* the n Direeteir of the Gcolevgie-al Survey 
of India, when he first heard of it, eemld not believe 
that such rich iron ores existed in India. Mr. I*. N. 
Ihisc was however destined lei play a far greater pail 
in the- history of stee l ineluslry in Inelia than the dis- 
eeivery eif the Drug irem Helds, which have been called 
one* of the mineral wonders of lilt* world. When the 
Talas had spent abemt live lakhs of rupees upem the 
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prcl i in inn ry work then* ami had deckled to construct 
their iron works at Padampur, one letter from Mr. I > . 

Hose informing tliem of tile discovery of a fivdi 
iron held, changed their whole course of action and led 
them to abandon the Padampur project. "One morn- 
ing the Tala linn received a letter from Mr. I*. X. 
Hose, whose name was already familiar to them by 
reason of his report upon the iron deposits in the Drug 
districts. Mr. Hose explained that he had returned from 
his post, in the Geological Sur\ey and was now in tin* 
employment of the Maharajah of Max urhlian j . The 

Maharajah wauled to develop 

his territories and had engaged Mr. Hose to report 
on the mineral resources they contained. Mr. Hose, 
with the concurrence of the Maharajah, informed 
Messrs. Tala, Sons and Co. that he had found \en 
rich deposits of iron, and invited them to send repre- 
sentatives to inspect the ore-fields In the 

story of industrial development of India, Mr. Hose 
is assured of permanent mention. His inquiries were 
the pre lude to the discoveries of Mr. Weld in the Drug 
area, and he now pointed the way to still more promis- 
ing results. His work is one more refutation of the 
current criticism of the Hengalis on the supposed 
ground that they are not practical men.*' 

Sir J. C. Irvine 

Sir Janus Coh|uhoun Irvine, ut,, e.n.i:. etc., who 
has been appointed President of the Quinquennial 
Reviewing Committee of the Indian Institute of 
Science, Mangalore is the Principal and Vice-Chancel 
lor of the University of St. Andrews, Aberdeen in 
Scotland. lie was formerly Professor of Chemistry 
and Director of Chemical Research Laboratory, I. ’nil 
ed College, I'niversity of St. Andrews. Sir J. C. 
Irvine has been the recipient of numerous dcgrics 
from other societies, and the Royal Society awarded 
him the Davy Medal in recognition of his researches 
oil sugars, lie is at present 58 years of age. and one 
who knows him intimately describes him as a '7/Ve 
wire/' Since his appoint men l as Principal, the Uni- 
versity of St. Andrews has made great strides as a 
centre of education and research. 

Stratosphere Balloon reaches 72,395 ft. 

The latest attempt to reach stratosphere in a 
balloon was made in C. S. A. on November 11, IR-'l-i. 
The flight was sponsored jointly by the National 
Geographic Society and the United States Army Air 
Corps, and was a complete success. Capt. A. W. 
Stevens and Capt. O. A. Anderson, who went up with 


the balloon, not only succeeded in rising to a height of 
13.7 I miles which is a record, but also brought down 
a mass of scientific informations about the upper at 
mosplicrc which will lie of immense interest to physi- 
cists, meteorologists, and agriculturists. Most of tlu -.e 
informations were secured by means of a large num- 
ber of automatic recording instruments and it will lake 
some time to decipher these records, io compile the 
scientific data in a systematic manner and to i.mouuee 
the results to the scientific world. 

Fi.\ 1M.OUKU II started its ascent at 7.01 a.m. from 
Stratohow! which is a beautiful natural harbour for 
air navigation (being prohcled on all sides from 
strong wind currents bv ninuulntiii ridge s ) in South 
Dakota, and landed near White Lake ihout 225 miles 
eastward. The llighl lasted for 8 hours and 1 3 
minutes. The fliers reached the pressure height a ! 
10-30 a.m. The balloon was now actually full. On 
steadily discharging ballast they gradually went high 
er and reached the top at I 1 10 a.m. The atmos- 
pheric’ pressure at this height was 2D* mm. or a little 
over ail inch. This means that 21* out of 25 part-, of 
the atmosphere were below them and only one part 
above. The temperature oulside was about 70 0 to 
78° p below zero. Capt. Stevens deo-ribes the earlii 
and the sky as they then appeared as follows: 

“The earth could he seen plainly underneath 
through the lower porthole and for hundreds of miles 
in every direction through the side portholes. It was 
a vast expanse of brown, apparently flat, stretching 
on and on. Wagon roads and automobile highways 

were invisible, houses were invisible Here 

and there water could be- seen in the' form of rivers or 
lakes, specially if the sun was reflected from the 
water’s surfae’c. No sign of actual life on the earth 
could be delected. To us it was a foreign and a 

lifeless world 

Overhead, the* great balloon blocked our view ed‘ die 
sky above us. How l wished at this time llial we 
could have* a central tube in the balloon through which 
we could look at the zenith! I am sure* that the sky 
would have been so dark directly overhead that we 

could have seen the stars at noonday 

Hut at llic* highest angle- (.>f»° above horizon) we 
could see it, the- sky became' very dark. I would not 
say that it was completely black; il was rather a black 
with the- nice rest suspicion of very dark blue-." 

Kxi’i.okku II was the* largest balloon made so far. 
It was spherical in shape and had a diameter of 11)2 
ft., and a full capacity of .8,700,000, eu.fl. It was 
filled with helium from 1083 steel cylinders under 
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high pressure. The gondola curried about a Ion of 
scientific apparatus for various purposes. Of the: 
large ainoutil of scientific data collected and observa- 
tions made, we may Imre mention a few. An automatic 
apparatus for collecting spores at high altitude was 
carried with the balloon on behalf of the 1 1. S. Depart- 
ment of Agriculture and was released when the balloon 
had reached the top. It came down safely with the 
aid of a parachute and was successful in collecting 
spores. On downward journey, Capt. Stevens col- 
lected samples of upper air from different layers in 
specially evacuated flasks. A cosmic ray apparatus 
was carried lip on behalf of the Bartol Research 
Foundation of the Franklin Institute and ail apparatus 
for recording electrical conductivity of the air from 
the Carnegie Institution of Washington. 

About the; future of stratosphere flights Capt. 
Stevens thinks that S(),0()() ft. may he attained if 
hydrogen is used for helium in a balloon of the same 
size. With a larger balloon using rubberized silk in 
stead of cooton (which will reduce the envelope weight 
by 10%) 05.000 ft. may possibly he attained. 

"To get. still more altitude the balloon may he 
flown to a maximum ceiling by dropping all ballast, 
and saving none for descent; the gondola may he cut 
away at the top of the flight oil a large parachuJe, 
leaving the balloon to go still higher with light auto- 
matic* instruments while the gondola floats to earth 
with the men and the major portion of scientific 
apparatus.” 

However no plan of another stratosphere flight 
exists at present. 

U. P. Unemployment Committee's Report 

'rile report of the IJ. 1*. Unemployment Commit I cc 
appointed by the Government in October with 

Sir Tej Bahadur Sapru as chairman has been released 
for publication. The committee held IS public sittings 
in various educational centres of the province and 
examined 127 witnesses including 50 officials, besides a 
number of memoranda submitted to it. 

The report lays great emphasis on the rc-organi/.a- 
t ion of all stages of education, primary, secondary 
and higher, and says that the remedy for the evil of 
unemployment dors not lie merely in stiffening univer- 
sity standards or restricting the number of entrants. 
The true remedy on the educational side lies in {«) 
reforming primary education, (/>) rescuing secondary 
education from its present position and in making it 
independent of university education, self-sufficient and 


at the same time more varied in its content, (c) en- 
couraging practical research at universities and 
establishing more points of contact among varsities 
on the science side and industries, (d) making profes- 
sional education more thorough, more efficient, and 
more up-to-date, (e) reorganizing the professions so 
as to secure on the one hand that the number of those 
joining these professions is not far in excess of the 
public demand and on the other secure rigorous 
enforcement of the standards of efficient conduct, and 
(/) creating new avenues of employment. 

Apart from educational reform there must be, 
adds the report, development of vocational education 
on modern lines hv establishing efficient vocational 
schools and giving them a proper atmosphere which 
they lack at present and helping the products of 
schools in placing them with industries and other 
employers of skilled labour. 

So also there is need for the development of agri- 
culture and industries on modern lines and thus pro- 
viding employments to trained young men, provided 
landed proprietors, industrialists and businessmen lake 
interest therein. 

There cannot he one single remedy which can 
solve the question of unemployment nor is the problem 
of unemployment solved immediately; hut if it is 
attacked systematically on a well conceived plan with 
resources available to the Government great relief can 
he given to the unemployed among educated men, while 
if the Government is prepared to spend more money 
on the development of resources in the country and 
on reorganizing the entire system of education and 
encouraging and fostering the true, spirit of industria- 
lization a great deal more may he done. 

I f NKM I* LOYMKNT STATISTICS. 

The report recommends that unemployment statis- 
tics relating to educated youngmen should he main- 
tained by Government, the universities, the education 
department and other departments and local board. 
As regards Government service it is suggested that 
the Government should take in hand the question of 
restoration of posts which had been retrenched and 
should also rigorously enforce rules regarding age 
retirement with a view to give a fair clianee to young- 
men and should grant no extension to a public servant 
after completing the 55th year. 

Unemployment Amonu Lawyers. 

Referring to unemployment among lawyers, the 
report says: it is attributable to the legal profession 
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being far too crowded. It suggests that they should 
be divided inlo two classes: those who will restrict 
themselves to the proper function of counsel and 
those who will apply themselves exclusively to draft- 
ing legal documents. A Council of Legal Education 
should be created. 

New Careers fou Younu Men. 

The report also stresses the need of creating and 
developing some new professions so as to provide- new 
careers for young men. The universities should 
arrange for a course of instruction in journalism and 
librarianship and the very ineagre instruction in 
architecture should also be expanded. 

'Hie report also recommends that a detailed in- 
dustrial and economic survey of these provinces should 
be made with a view to finding out what industries 
can be developed. A scheme for helping educated 
young men in starting small industries should be 
prepared and a beginning made, in eertain centres. 
Special attention should he paid for marketing the 
produets of cottage industries, industrialists giving 
them expert advice in the. matter and for this purpose 
an institution working on joint stock lines should be 
established at an early date. 

Technical Industrial and Vocational Ei>uu\- 

TIUN. 

As regards technical, industrial and vocational 
education, the report says that the right, course to 
follow would not be to diminish the existing facilities 
for them but reorganize and remodel them so as I ) 
make them more efficient. 

The report suggests steps to he taken to afford 
advice to parents regarding the intellectual capacity 
of their boys and their suitability for certain career.*. 
Referring to education generally, the report says that 
while it should be the aim of primary education to 
remove illiteracy it should also he its principal aim 
to qualify boys to become better agriculturist s and 
that it should be brought more inlo line with the rural 
needs and agricultural conditions. The age limit for 
the purpose of primary education should he raised 
to 12 or lil and every child should remain at school 
at least for six years. 

Compulsory Primary Education. 

The report strongly recommends that compulsory 
education should be extended all over the province as 
without it economic prosperity cannot, be built. 


As for secondary education the High School Exa- 
mination should have two kinds of certificates: one 
certifying completion of the course of secondary edu- 
cation and qualifying for admission in industrial, 
commercial and agricultural schools and the other 
qualifying for admission in arts and science interme- 
diate colleges, 'rile intermediate course, if the High 
School course is curtailed by one year, should be 
extended to three years and he of tour parallel types: 
industrial, commercial, agricultural and arts and 
science. 

I Diversity Education. 

As regards university education, the report sn\s 
that while no arbitrary limit for admission of students 
should he prescribed, there should he greater 
strictness exercised in the matter of admission. 
As far as research work conducted at univer- 
sities is concerned the universities should study tie* 
need and encourage such research. There should Iv*. 
some system of co ordination among different univer- 
sities and prevent unhealthy competition. 

Kstaiilisiimknt of Appointments Hoard. 

Lastly, the report recommends the establishment 
of an Appointments Hoard for the graduates of all 
the five universities in the province and other institu- 
tions which should he modelled more or less on the 
Appointments Hoard at Cambridge and should be 
financed partly by the Government and partly by 
universities. Similarly, there should he a hoard for 
the products of secondary schools, intermediate 
colleges and vocational schools, etc., and it should be 
financed bv the Government. These boards should 
he required to collect statistics of employment of 
graduates and products of secondary schools. 

Bengal Education Week 

Ail Education Week, the first of its kind in the 
province, was organized by tin* Ministry of Education, 
Hcngal, during the first week of February, under the 
patronage of H. E. Sir John Anderson. The object 
of the Education Week was to focus attention on 
education problems of to-day, and to show to the. teach- 
ing profession and the general public the present 
state of education in the province and the lines along 
which further progress may bo made. Demonstration 
lessons were, arranged and u fine, exhibition was or- 
ganized where, a large number of educational exhibits 
from all parts of the country were displayed and 
the varied work that is being done in more progressive 
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schools of the province were shown. The most im- 
portant pari of the programme was I lie lectures and 
symposia nil various important educational and allied 
problems facing our country, parlit ularly Ihc province 
of Hengal, in which many well known cducationisls 
anti other eminent persons look part. The organizers 
are I o he congratulated on having secured tin* co- 
operation in this matter of such persons as Dr. 
Rahimlra Nath Tagore, Sir George Anderson, Sir 
It oss Masood, Mr. Svamaprasad Mukerji, Mr. A. F. 
Hallman, Col. It. N. Chopra, l.l.-Col. Kirwan, Profes- 
sor S. N. Hose, Professor M. N. Saha, Professor 
Hadhakiimud Mukerji. Sir I.. E. Eermor. Sir C. \. 
Hralmiaclmri, l)r. W. A. .Icnkius, anti a host of others. 
The lighter side of the programme was not neglected. 
Sports, games, dramatic performances, and music we re 
arranged ami among other things the programme in- 
eluded demons! ration of Hralarlniri dance, scouting 
activities anti mass drill. Ahold 1. ')()() delegates from 
nearly all the secondary schools and colleges of 
Hengal attended the Education Week celebrations. 

In the course of his inaugural address II. E. Sir 
J. Anderson saitl "Since the end of the last century 
far reaching improvements in teaching lechni(|ue have 
taken place in the West and those improvements lone 

been reflected in the results achieved 'Pile 

knowledge that much remains to be done to improve 
the ordinary teaching in our schools is not of course 
new. You will all, I think, agree that if India is to 
achieve success in her efforts It) attain ami maintain 
national greatness she eannot afford to adopt anv but. 
the best and most successful methods in the training 

of her youth India has yet to discover 

the methods of leaching best suited to the genius of 
her people. Thai discovery will come not through the 
work of one or even a few people but only through the 
devoted services of large numbers of enthusiastic 
teachers determined to experiment and evolve the 
best possible .system. If failures in that experimental 
work are to be minimized, an adequate knowledge of 
the work I hat has been done elsewhere is desirable, 
and a close 4 eo operation with fellow workers here in 
India is essential. Therein lies the justification for 
I his Education Week." 

Sir (1. Anderson, Educational Commissioner with 
the (Jon eminent of India, speaking oil "Recent Deve- 
lopments in Indian Educal ion", dwelt a great deal 
on the problems of primary education and how lo 
achieve permanent literacy. He favoured compul- 
sory primary education and opined that a minimum 
period of five years was required for acquiring per- 


manent literacy. He thought that the Indian educa- 
tional system should he reconstructed in such a wav 
that it shall be divided into a number of separate 
stages, each with a clearly defined objective and un- 
trammelled by university requirements. At the end 
of each stage pupils should be diverted to suitable 
occupations or lo vocational institutions. 

In a lecture on "Examinations", Dr. W. A. 
Jenkins, tin 1 Director of Public Instruction, Hengal, 
deplored that examinations have become soul-destroy- 
ing masters instead of remaining, as they should l>e, 
useful servants. He then discussed the defects of 
modern examinations and other possible types, pre- 
ferred the German system of internal examinations 
for the non competitive type of examination. Professor 
S. N. Hose gave a lecture on "Place of Science in 
Education", in which lie said "If education was to be 
regarded as a means of effecting an adjustment bet- 
ween man and bis environments, the supreme im- 
portance of scientific study must be recognized". 
He laid great emphasis on the selection of right type 
of teachers and suggested that there should be a 
periodical by which the leaching profession could 
keep in touch with modern developments. lie con- 
cluded by urging that there should be close co-opera- 
tion between our educational institutions and indus 
trial organizations. Professor M. N. Salia speaking 
on "Science in the Aid of Economic Problems of 
Hengal", said that HengaPs condition can be much 
improved if scientific methods are applied to agricul- 
ture. He said that Hengal badlv needed crop-plan 
ning. Government should lu 1)) the peasants in raising 
new money crops like cotton and sugarcane and should 
encourage sericulture. There should also he a Central 
Jute Research Institute on the lines of the Central 
Colton Research Institute. lie, also suggested the 
establishment of a first grade agricultural college in 
Hengal for investigating her agricultural problems. 
Sir Ross Masood speaking on "Indian Vernaculars" 
strongly deplored the use of a foreign language as the 
sole medium of our higher education. 

The Education Week came Lo a close with an 
address of Dr. Rabindra Nath Tagore on "The Ideals 
of Education". He put forward a strong plea for 
vcrnaculariziug our education, but admitted that under 
the present circumstances the teaching of English can 
not altogether be done away with. 

"The material poverty of our country". Dr. Tagore 
went on, "is a matter of painful sorrow for us, but 
the inertness of our present education is a matter of 
profound shame. The root cause of this inertia is 
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that our educational system is unnatural: it has no 
relation with the life current of our people. 
The vehicle for the mental development of our 
people must, above all, be natural but in our ease 
it has become altogether Artificial and alien. This 
deficiency in our modern education is a standing dis- 
grace to our national history. It dwarfs the intellec- 
tual enlargement of the entire Indian nation. The 
wide gulf between the mind of our people, and the 
education imparted to them has long pained me. T 
have ccmj here not to say anything ne w, but to draw 
your attention once again to the painful story of our 
present-day education so that something may yet be 
done towards making it naturalized. The most 
aeeepled, and yet most neglected, truth about educa- 
tion is that it should be liviiii/ and unh'srsal, not 
mechanical and the privilege of the few. Our educa- 
tional institutions, in order to obtain their fulness of 
truth, must have close association with the economic 
life of the country. Our education should be -»o 
designed as to help us to realize the inner principle 
of the unity of all knowledge and all tin* activities of 
our social and spiritual being. 

"The society, whose only minor section enjoys (he 
light of education, but which allows its major section 
to grope into the darkness of ignoraive, is sooner or 
later doomed to destruction. Outside India I li.v. r 
been to many countries, both in the hast and in the 
West. 1 saw that in this age of awakening leaders 
had everywhere accepted tin- responsibility of spread- 
ing education and enlightenment among the masses. 
Kxcepling some dark, barbaric regions in (his world, 
India is the only country where hardly eight or l« u 


f>7l 

persons among every hundred know how to read. 
I'ndcr such tragic circumstances we must be ashamed 
to indulge in mere discussions of educational problems. 
Ill fact those countries which neglect the education 
of their masses will miserably lag behind in this age 
of progressive ideas and experiments. No civilized 
nation can rest content with cheap excuses of want of 
money while combating illiteracy among its members.'' 

The function came to a close with an appropriate 
speech liv the Minister for Kducaiion. 

India’s Coal Reserve 

In his presidential address to the Asiatic Society 
of Ilengal, Sir L. L. Kcrtnor drew the attention of the 
country to the serious problem of India’s poor coal 
reserve. f( is estimated! (See- Svirnvr mid Culture, 
Sept. MKUi, p. 102 J that Ineiia still possesses about 
1,500 million tons of good coal. This would last for 
about ‘200 years at the present rate of eamsmnplion 
( *2*2,500.000 terns annually), if the whole of it emulel 
he extrae'led. Hut eluc («» faulty methods of mining, 
flu 1 actual amount extracted is 50' or even les-*. 
This means that assuming no further growth in our 
annual consumption, Ihe reserve* will he* exhausted 
within 100 years. Again in tin* .Jhnria title! much coil 
that could have* heel) re*e*ovcre*d will he lost eluc te> sub- 
sidence and lire*. To remedy this deplorable state* of 
affairs, lie suggested the* formal ion of a Coal Conserva- 
tion De partment by llu* ( iovcrnmmt . He* also refer 
reel lo the* re‘0e>!mne*mhitions ed’ the* Ce*:il Commillci* eif 
1017 which had receinime ndeel Stale* tout red of Ihe* 
industry. No aelion was. however, taken e>n ihe* 
re* port. 
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[\ new Cirowth-promotiiuj essential Amino /Veit! 

W. Ivnsc :iml collaborators in a scries of papers 
detailing the results of feeding experiments with 
mixtures of highly purified amino aei«ls demonst rated 
that growth-promoting proteins contain at least one 
essential dietary component other than the twenty 
known amino acids. They found that young rats 
fail to maintain themselves upon diets carrying a 
mixture of nineteen amino acids of known composi- 
tion in place of proteins. Hut on the other hand 
the addition to such a ration of a concentrate of the 
monoamino acids is followed immediately by growth. 
This unknown growth-essential which has hitherto 
been recognized by the authors as a single entity 
is now proved to he composed of two factors. 
They have now been separated by their solubility 
difference in aqueous butyl alcohol. The more 
soluble component has been identified as isolcucine. 
By several procedures exceedingly laborious McCoy, 
Meyer and Rose (./. 1 1 ini. ('/tent. 1/2. 2S.’>, Ij).j(i) 
have been able to isolate the other growth-essential 
also in pure crystalline form, manifesting maximum 
nutritional action. The yield is about 0. S gm per 
kilo of fibriue. Physiological experiments show that 
this crystalline product added to an otherwise 
adequate diet to the extent of 0. li % is approxima- 
tely tin 1 minimum amount which must he in tin* food 
in order to induce maximum growth in rats. The 
chemical composition etc. have been determined 
and the substance is identified as one of the four 
isomeric «- amino- ft- hydroxy- n- butyric acid. The 
authors claim that the feeding trials adopted by 
them constitute the first successful attempt, to rear 
animals on diets containing mixtures of highly puri- 
fied amino acids as the sole source of nitrogen and 
may be utilized to establish the physiological signifi- 
cance of other amino acids. 

Eventually such data may provide a new and 
final answer to the question of the protein require- 
ments of man and animals. 

II. X ; It. 


The X-ray and the Oil-drop Values of c. 

Backlin’s 1 absolute determination of the wave 
lengths of a number of lines in the X-ray region 
with the help of plane gratings showed that these 
absolute A values (hj) arc greater by about 0‘ 2 5 % 
than the corresponding crystal values (/.r). On using 
Ag to calculate the lattice constant <! of a crystal, it is 
found that the conventional (I values are too small. 
Sima* the uncertainty in </ is mainly due to tin* 
uncertainty in the value of Avogadros number, i. e., 
to the value of c the electronic charges ^g may be 
us<*d to calculate r. Such values were found to be 
higher than the value of v given by Millikan’s oil 
drop method, the* difference lying outside the limits 
of experimental error. This discrepancy gave the 
incentive to a search into possible 1 causes of error 
in the grating method, but the problem remained 
unsolved. Thinking that some other method of 
absolute determination of l will throw light on the 
problem, Bearden" employed the refraction method 
and found the ?. values to be in better agreement 
with the crystal values. But later work by himself 
and Shaw 1 showed that such measurements favoured 
the grating values. 

In the meantime Sliiba 1 had challenged the 
correctness of Millikan’s assumption regarding the 
viscosity of air (/<). Adopting /• -- 1 1 0 7 as the 

best average valm (Millikan used /f- 1X227. 10-") 
la* finds v by Millikan’s method to be equal to I. SOU. 
It)- 10 while (he X-ray # value is TSO.^fizL’OOOo.lO* 1 °. 
Recently Kellstrom ; ’ has determined & very care- 
fully and found the value to be 1X34\X. 1 <)— 7 . This 
makes n — TXlti _L ’013. 10- lw when used with 
Millikan’s data. Thus the discrepancy disappears. 

In a recent letter to the Physical Iicr let r Birge' 1 
discusses these values. Though the discrepancy 
between the oil drop and the X-ray c values dis- 
appears, he shows that the problem of the values 
of the three inter-related constants e, elm and It is 
not setteil. Earlier 1 lie has shown that a single 
set of values for these three constants does not 
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satisfy all tin* experimental facts. This ditlieulty 
remains even with this now value of r. 

(1) Barklin, Dissertation, Tpsala, l f i2S. 

(2) Bearden Phys. Rev., J f ), 1, 1 **32. 

(?>) Bearden Shaw, Phys Per., £0, 75'), PMI. 

(4) Sliihn, Sri, Pap. Inst. Phys. them. Pcs car eh, 
Tokyc: lit, or, PU2. 

(5) Kallstrocm, Nature, l Mi, #*S2, I 'MS. 

(/ >) 1 tir ge, Ph y s . Pe >\ 9 1 S, l « >4 S . 

(/) Birge, Science, 7U, I3S, I r .i 3 1 . 
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ted with t In* senescence of the leaf ami which took 
longer time to develop and acted longer than t In* 
stimulatory effect. d. Raker of Liw Temp. Res. 
Station, ( 'ambridge, in the Name issue of the journal 
(107-N) also points out that gentle squeezing of 
potatoes which were soft owinu: to lu'-s nf water and 
senescence resulted in an immediate increase or about 
30"* in respiration which took 10 days to fall 
gradually to the initial value. 

.V. L Vnf. 


Mechanical Stimulation of Plant I Respiration 

Recent publications from t lie llotany School, 
(Ymbridge, draw attention to a new and interesting 
problem nf mechanical stimulation of plant respira- 
tion. II. (lodwin (A 'nr I*hy/n. .7/, 103, 103n) reports 
that he conducted some experiments on leaves of 
cherry laurel (Pnnnts Inum-rmisiis) in 1023 and 
found that respiration rate greatly increased by 
slight handling resulting from mere transfer of 
leaves from one chamber to another. This led 
L. J . Amins (AVvr Pfnjln, .71 .‘>1 »S-1 ( )‘J, 103f>,) to 
investigate the problem more fully. He stimulated 
the leaves of the same species by rubbing both 
.Jhidcs of tin* lamina by a duster. This stimulation 
of contact resulted in increasing the respiration 
rate, in some eases to as much as 3 times tin* value 
before stimulation. The high value of respiration, 
however, gradually fell down and, in typical cases 
early in starvation life of the leaf, reached the nor- 
mal drift in about (it) hours. Successive stimulations 
at short, intervals did not increase the respiration to 
any great extent above the initial rise, and a sort 
of fatigue developed alter stimulation which 
disappeared when the normal drift was reached. 
In most cases during the fall to the normal there 
was an interruption in the shape* of a step or a 
secondary rise in about 2 1 hours from stimulation. 
On the leave-s in senescent phase the stimulation 
hael a double clfect in that the respiration rose 
to the 1 maximum anel fell rapidly reaching the 
normal in 12 hours and then continued to fall to a 
value below normal before* slowly returning to the 
normal drift. This elleet led the* author te> con- 
clude* that the total effect coulel be divided 

up into a stimulatory elleet and a depressant 
eiVect whose appearance was intimately cornice 


Sexual Reproduction in Hlloinyccs Hrbnsaila 

This remarkable aquatic Phycnuiycctc was dis- 
covered in India anel described by Ihitlcr in 1911, 
who obtained it from Pusa and Poona. Later several 
investigators in the* I’nited States have worked on 
this fungus but all of them failed to obtain sexual 
reproduction in it. In 1020 Kuiep of Rerlin disco- 
vered sexuality in an allicel species .1. jtmmims in 
which he found conjugation of heterogaiumis eili- 
ale»e| swimming gametes. It. was the only such case 
re*e’ord<‘d in the Pliycomyccte^ and indeed it was so 
unique that mycologists regarded this as a tentative 
one. In 1032 the writer was able to collect .1. nrhns- 
rnht at Allahabad and, with a view to test Knieps 
results in an Indian species, made numerous experi- 
ments to obtain (lie sexual stages but only with nega- 
tive* results. 

Recently Hatch has succeeded, by a special 
method, in obtaining sexuality in AUnmyrrs ar/tttsrttht, 
thus continuing KniepY observations in nearly all 
details. He finds that the male and female gamc- 
tangia are produced in pairs, the former being smaller 
and salmon-pink, the latter terminal and ashen-grey. 
In their formation the nuclei, containing six chromo- 
somes, and the lipoid grannies are distributed appro- 
ximately equally between the male and female ganic- 
tangia. The latter, however, receives a dispropor- 
tionately larger number of ehondriosomes, which here 
seems to be of primary importance in the deter- 
mination of sex. The more active male gamete and 
its nucleus are about half the size of the female. 
The nuclear cap is chondrinsomnl in origin and is 
analogous t<» those found in the spermatoznid.s of 
mosses or certain insects. This confirmation of pecu- 
liar sexuality in AHounjres has also settled the 
nature of the thick-walled sporangia which are chin- 
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m yd os I Hires and not parthonogonotie oospores as 
suggested I)} 1 lillllcl*. 

A. M. 

Hatcli, W. R.— Hametogeuesis in Alioniycrs Arbuseula 
Annul* ofHotanu, 19, f» W, CMS. 

liffccts of nnimtil Hormones on Plants 

The literatim' dealing with the oiled of animal 
hormones on plants is scanty and somewhat contra- 
dictory. It is possible that different plants are 
affected differently by the same hormone or that 
different concentrations of the same hormone produce 
different results in the, same species. 

Haszld Havas and John (Hlilwcll (Annah nf 
Jlatnny ; ()d., I93 j), have reported some experiments 
in this line. Hormones were introduced into the 
plants by adding hormone-extraets to the culture 
solutions in which rooted plants were growing and 
also by “ cutting a petiole and using tin* negative 
pressure in the water stream to pull solutions into 
the plant through the petiolar stump.” 


Tomato plant treated with oestrogenic substance 
developed a larger root system than that of the 
controls. The. size of the aerial part was equal to 
the similar part of the controls although the hor- 
mone-treated plants had to recover from the tissue 
damage caused by the entry of the hormone subs- 
tance. The hyacinths showed an increase in size 
when treated with very large doses of thyroid extract. 
ICx tracts of testes and of the anterior lobe of the 
hypophysis failed to induce any increase in size. 

Adrenalin did not increase the root pressure of 
plants and showed no effect on the respiratory 
mechanism. 

None of the hormones used, including testes and 
ovary extracts, showed any effect, on the /lowering 
of tomato plants. Some of the hormones appear to 
have increased flower development in hyacinths. 
Thyroid extract however did not affect hyacinths 
in cither direction. 
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/Asiatic Society of Bengal 

Medical Section 

A joint meeting of the medical .section of the 
Asiatic Society of Bengal, the Calcutta School of 
Tropical Medicine, and the All-India Institute of 
1 lygionc mill Public 1 I<*:itli was he ld in the Lecture 
Theatre of the Calcutta School of Tropical Medicine, 
Central Avenue, on Tuesday, the Ith February, I! Mi, 
at .4 p.m. 

The following paper was read : 

K. V. K nisi i nan. — The nirehanism nf /newnhjsis 
in malarial Inennuilahinuria nf man!, rtfs. 

S 'mu muni 

With a view to finding out the nature of the 
hicniolytie agent, if any, that is responsible for 
lueiuolysis and luemoglobinuria in monkeys infected 
with l\/,nntrlrsi the biochemical changes were studied 
in the blood of the following four groups of infected 
monkeys, namely, 

1. Splencctomi/.ed monkeys developing lucino- 
globinuria. 

*2. Spleneetouii/ed monkeys not developing 
lnemoglnbimirin. 

!>. Xnn-splenccfoinizcd monkeys not developing 
luemoglobinuria. 

Special attention was paid to the following consti- 
tuents : cholesterol— total, free, and ester; total 
fatty acids ; inorganic, and organic phosphorus ; and 
glucose. The results indicate that Incinohsis and 
liscninglohiniiriii are associated with a fall in free 
cholesterol and a rise in ester cholesterol ; no change 
in total fatty acids ; a rise in inorganic and organic 
phosphorus ; and a fall in glucose. These changes 
when taken along with others suggest liver damage 
and an upset-tiug of the glucose and fat metabolisms. 
If this view is correct then it is possible that the 
hfcmolytic agent, if any, responsible for the lueiuolysis, 
is only a product of altered metabolism, as lor 
example, a higher member belonging to the un- 
saturated fatty aeid group, and that, it acts when free 
cholesterol is low. Jt is suggested that the agent 
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causing lueiuolysis in hlnckwatn* lever in man is also 
of a similar nature. 

Election of Office-bearers 

In 1 he annual meeting of the Asiatic Society of 
Bengal held on the .‘>rd February l!K»l>, the following 
Were elected ollicc-bcarers for 1T>I> : 

Trcsitlcnl : llis Kxccllcney Sir .lolm Anderson. 

Yiee-I'resiilents : Sir David Kzra, Sir I'pcudru 
Nath I >rah ma chari Bahadur, Lf.-( 'of. K. Ivnowfes, 
Sir B. L. Mitter. 

(ieneral Sen re huii : Mr. tlolian van Manen. 

Treasurer : Dr. S. L. Ilora. 

Thiiahujiral Senrlanj ; Mr. S. K. ( 'halterjce. 

rhnnt I’hthfloijiral Senrlanj : Sliaiusii’l l lama 
Mawlawi M. llidayat IIo>ain, Khan Bahadur. 

A 'alum/ Ilislonj Sen-chairs : Dr. I >:i ini Prashad 
and Dr. .1. X. Mukhcrjce. 

Anfhropaloijieal Serrrlanj : Rai Bahadur Rama- 
prasad Ohanda. 

Mctliral Srerelanj : Lt.-Uol. R. N. < , ln»]>i*a. 

Lihranj Srerelanj : Dr. A. M. Heron. 

Mnnhcrs of (httnrif /Mr. Percy Drown, Mr. U. (\ 
( alder, Mr. X. (». Majumdar, Lt.-Uol. X. Harwell. 
Mr. K. U. Mahindra, Mr. M. Mahfu/.ul 1 laq. 

Dr. S. K. rhatterji, Dr. A. M. Heron, Mr. X. 15. 
Majumdar and Xawah I labib-iir-Raliman Shirwaui 
were elected Oldinary Fellows. 

The billowing medals and prizes wen* announced 

Haim 'lay Mkmouial Mi:i»ai. Dr. Birlml Salmi, 
l use, Professor of Botany Lucknow University, 
Lucknow ; Joy (Jouind Law Mkmomal Mkdal 
P rof. L. S. Berg, Uhief of the Bureau of Applied 
Ichthyology and Professor of Oleography, State 
University, Leningrad, Russia ; Ki.i.iot Pm/.K run 
SciKNTiric Rkskakm It— Mr. Kalipada Biswas, Royal 
Botanic Harden, Sibpur, Howrah. 

The /Academy of Sciences, U. P. 

Tlie ordinary monthly meeting of the Academy 
of Sciences, U. P. was held in the Physics Lecture 
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I heat re, Muir College liiiiUlintrs, A 1 l;i li:i I »:i< L oil (lie 
1 Till December, PhT), with Prof. X. R. Dhar, presi- 
<l«‘nt of the Academy, in (Ik* chair. 

I Ik* following papers wen* read and discussed 

I. M. S. Desai, Surat : The Study of the 
Absoption Spectra of Lead Fluoride. 

-• X. L. Pal, Allahahad : Hydrogen ion coiireu- 
(ration and titralahh* acidity at ditlerent 
stages of fruit ripening.'’ 

B. S. Srikantau A: S. Rengaehari, Madras : 
I tili/ation of Waste Vegetation — I. Gasifi- 
cation of Prickly Pear (Opuntia Dillinii). 

I. D. S. Kothari, Delhi and R. (’. Ma/umdar, 
Laliore : The (Quantum Statistics and the 
internal Constitution of the Plain t. 

o. M. X. Saha and L. S. Matluir, Allahahad : 
A critical Review of the current Theories 
of the active nitrogen phenomenon. 

li. Prof. Satyendra Ray, Lucknow: On Sulai- 
niaii V? Single Journey Method. 

Prof. M. X. Saha and Mr. L. S. Matluir jsive a 

short account of the phenomenon of active nitrogen 
which has proved a pu//h> since the beginning of the 
century. Nitrogen is known to he a very inert gas, 
hut it was discovered by 10. P. Lewis that when a 
particular kind of discharge* is passed through it, it 
becomes extremely reactive. A theory was given 
nearly ten years ago by Prof. Saha and Dr. X. K. Sur, 
as a result of which a good deal of interest was ex- 
cited in the subject, and a large amount of work was 
done in lOurope and America. Various modifications 
of the 1 theory have been proposed by German and 
American workers, but it was shown by the authors 
that all these theories fail to explain all the features 
of the phenomenon. Recently, Lord Rayleigh has 
lound that nitrogen once activated keeps its glow for 
live hours, and thus light may be said to have been 
bottled up. The authors propose a new modi- 
fication of their old theory and suggest experiments 
whereby tin* theory may be experimentally tested. 

In ('ha ]»ter Vll of his Mathematical Thennj nf a 
.\c/c Iiclaftnhj, Section 1, on “the Single Journey 
Method Sulaiman refers to the “impossible assump- 
tion” of common time of Linstein. 

The physical basis of it with Linstein is the “con- 
stancy in space’ of light velocity, not only “astoni 


shingly assumed” by Linstein, but by Sulainman as 
well. The absurdity of /(/-/■) and ;•/(/*+//) being 
equal, therefore, docs not arise. 

In fact it is well known that the expressions of 
Li list ein for the relative velocity are symmetrical in 
a and /*, and so are those of Sulaiman, Sulaiman 
actually claiming that. Linstein s expressions tumble 
out of his as a first approximation. 

In the arithmetical work, in which the astonishing 
and impossible assumptions of Linstein are proved 
to be wrong, Sulaiman has confused / for ///, and 
(n + (ts) for //.s in Newtonian definition of velocity as 
'Is <lf. 

The following candidate's were elected by ballot 
as ordinary members of the Academy of Sciences, 
I . P. : 

I. Prof. George Matthai, Professor of 
Zoology, Punjab I'niversity, Lahore. 

-• Dr. ISliola Nath Singh, Kapurthala 
Professor of Agricultural Botany 
and Plant Physiology, Mead of the 
Institute of Agricultural Research, 
Hindu University, Henan's. 

3. M. L. Bhatia Lsq., Lecturer in Zoology, 
Lucknow I'niversity, Lucknow. 

I. Dr. S. N. Das Gupta, Reader in Botany, 
Lucknow ( Diversity, Lucknow. 

b. Prof. X. N. Sen Gupta, Professor of 
Philosophy A Psychology, Lucknow 
l Diversity, Lucknow. 

b. Amur Nath Tandon Lsq., Physics Deptt., 
Allahabad I'niversity, Allahabad. 

7. K. Ahmad Ghowdliary Lsq., Wood 
Technologist, Forest Research In- 
stitute, Delira Dun. 

The National Hcadcniy of Sciences, India 

The ordinary monthly meeting of the National 
Academy of Sciences, India, was held in the Physics 
I icet lire Theatre, Muir College Buildings, Allahabad, 
on the 1st of February, 11)31), with Prof. N. II. Dhar, 
president of the Academy, in the chair. 

The following papers were read and discussed : 

1. P. L. Srivastava, Allahabad : On the Phrag- 
men-Lindelog Principle. 
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2. Krishna Lai (JS uptn, Allahabad: Outlie Con- 
vergence and the Summability of the Conjugate 
Series nf tin* derived Fourier Scries 


Indicin Chemical Society 

Tlio twelfth :it hiiimI general meeting of (Ik* fndi:in 
Chemical Society was held on Monday tin* tith of 
January H).‘>(», in the chemistry section room, Daly 
College, Indore. 

In tin* absence of tin* president. Sir 1. X. 
Brahmachari. Dr. Dliar, one of tin* past presidents, 
took t lie eliair. . 


1. (a) The eliairman read the following nomina- 

tions of tin 1 ollice-bearers, made by the Council, 
which were carried unanimously. 

Viec-Prcsidvnts : Prof. Dr. II. B. Pmmiclillc 

Prof. Dr. J. C. (Ihosh 
IVof. Dr. I\ ( ■ M it ter 


I /nay. Scrrr/nry : Mr. I*. Bay 

Unity. Treasurer : IVof. Dr. Sudhamoy (ihosh 


I It i ty. Audi tin's : 


Mr J. I*. Mookharjee f Chartered 
Mr. I\ C Xamli ( Accountants 


The election of the following four ordinary mem- 
bers was carried unanimously : 


1. Dr. II. K. Sen (Calcutta), 2. Dr. J. X. 
Mukerjee (Calcutta), J. Dr. S. K. Hay (Dhanbad) 
I. Dr. P. K. (iliosli (Calcutta), "». X. X. (lodbole 
(Benares), t>. Dr. J. 1C. ( .'howdhary (Dacca), 7. Dr. 
X. H. Dhar (Allahabad), S. Dr. l\ C. (Julia 
(Bangalore), 9. Dr. P. C. Mitt ra (Convener), It). Dr. 
T. S. \\ heeler (Bombay), 1 1. Dr. S. Sastry (Mysore), 
12. Dr. B. Sanjiva Hao (Bangalore), l.‘». Dr. K. L. 
Moudgill (Trivandrum), 1 I. Dr. S. S. Bhatnagar 
(Lahore), and In. Dr. M. S. Patel (Bombay). 

r \ h<* following Iresh names were added to the 
list by tin* general body in the meeting. 

1. Dr. 1\. II. Nassau (Hyderabad, Deccan). 

2. Dr. B. S. Srikantan (Waltair). 

J. Dr. X. (J. Chattcrjce (Cawnpur). 

rhe budget estimate for U)!>l> was accepted and 
several important resolutions were adopted. 

Indicia Physical Society 

The second annual meeting of the Indian Physical 
Society was held on January t>, IJ).‘jli, in the room 
of the section of mathematics and ph\sics, Indian 
Science Congress, Indore*. 

In the absence of the president and vice-presi- 
dents, Pnd. A. C. Baiierjee of Allahabad, took the* 
chair. 


Prof. Dr. J. X. Mukherjee, Dr. P. B. Sarkcr, Prof. 
Dr. II. K. Sen, and Dr. J. X. Hay. 

2. The chairman stated that the general body 
present at this session of the chemistry section of 
Indian Science Congress adopted a resolution to 
request the Council of tin* Indian Chemical Society 
to form a committee to investigate as to the pos- 
sibilities of preparing line chemicals in India for the 
laboratory use. 

'Phe chairman read the following resolution of 
the Council as arising out of Dr. Dhars proposal. 
The chairman also read the personnel of the commit- 
tee formed by tin* Council with power to co-opt. 

It. was resolved that a committee consisting of 
the following members with power to co-opt be 
appointed to consider possibilities of preparing line 
chemicals for laboratory use and to collect inhu- 
mations regarding the possibility of new chemical 
industries in India. 


1. As a result of scrutiny of the ballot papers 
the council for Ihe year BKJti was constituted as 
lollows : 

President : Prof. M. X. Saha, Allahabad. 
Viee-IWsiitents : Principal B. M. Sen, Calcutta, 
Prof. (J. H. Paranjpe, Bombay. 

(tea. Secretary / Prof. I). M. Hose, Calcutta. 
Treasurer : Prof. P. X. (ihosh, Calcutta. 

( unneit : (1) Prof. !\. Prasad, Patna ; (2) IVof. J. 
B. Seth, Lahore*; (J) Dr. S. K. Baiierjee, Poona; 
(4) Prof. II. P. Waran, Madras; (n) Prof. N. H. 
Sen, Calcutta ; (<i) IVof. B. B. Kay, Calcutta. 

2. The annual report was read and accepted. 

Special Meeting 

A special meeting of the Indian Physical Society 
was held on Saturday, the Sth February, 19Jt>, at. 
1 p.m., in tin* Chemistry Lecture Theatre, Culversity 
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College of Science, 9*2, l 'pper Circular Road, Calcutta, 
and the following papers were read : 

(/) On tin; Origin of Mass in Neutrons and 
Protons. — Prof. M. N. Salia. Allahabad. 

(//) The Nature of Binding in SnCL -Mr. 
II. 1C. Triv'edi, Allahabad. 

There was a large and distinguished gathering 
including many scientists of note. 

Calcutta Mathematical Society 

The annual general meeting of the Calcutta 
Mathematical Society was held in the Society’s room 
on the 2<>th January, 1929, at 1-20 p. in., with Prof 
Syamadas Mookhcrjee, president of the Society, in 
the chair. There was a large and representative 
gathering of distinguished mathematicians and scien- 
tists from Calcutta and outside. 

Tin* Secretary presented the annual report, of 
the Society ari l the auditor’s report regarding the 
financial state of the Society for the year 1 92a. 
These reports showed considerable improvements in 
the numerical strength and in the financial condition 
of t lie Society. 

The following gentlemen were elected office- 
bearers and members of the Council for the year 
i!i:;ti. 

President : Professor Syamadas Mookerjee, 

( \aleutta. 

Vice-Presidents : 1 )r. S. C. Pagein, Calcutta ; the 
Ilon’bleSir S. M. Sulaiman, Allahabad; Principal 
B. M. Sen, Calcutta; Professor C. V. Kanumanta 
lhio, Lahore ; and l)r. N. N. Sen, Calcutta. 

Treasurer : Mr. Satis Chandra 'Ghosh, Calcutta. 

Secretary : Mr. S. if. ( ’hakravarti, Calcutta. 

Members of the C onneil ; Professor X. R. Sen, 
Calcutta ; I)r. P. L. Srivastava, Allahabad; Professor 
A. V. Banerjee, Allahabad ; Dr. M. R. Siddique, 
Hyderabad ; Dr. S. M. Ganguly, (Calcutta : Mr. Rama- 
prasad Mookerjee, (Calcutta ; Professor N. M. Basil, 
Dacca ; Mr. X. Cl. Roy, Calcutta ; Dr. N. Srini- 
vasienger, Bangalore ; Dr. J. Ghosh, Calcutta ; Dr. 
R. X. Sen, Calcutta ; and Mr Bholauath Mookerjee, 
Calcutta. 


The following papers were read : — 

1. Prof. N. R. Sen : On the smoothing out of 

irregularities of the motions 
of Spiral Nebulae according 
to the Expansion Theory 
of the l obverse. 

2. Mr. M. Ghosh : On the theory of extcnsional 

vibration of a string struck 
by an elastic hammer. 

2. Mr. Monohar Ray : — On a problem in the sta- 
bility of a circular vortex. 

Tim following gentlemen were elected as ordinary 
members of the Society 

(1) Mr. D. X. Mukherjoo, Chniidcriingoro, and 

(2) Mr. B. Chakravarty, Serampore. 

Prof. V. Levy, Hardinge Professor of Higher 
Mathematics, Calcutta Cniversity, delivered a learned 
lecture on the application of the Galois-Picld to 
//-dimensional Geometry”, 

University of Hlltilitiluul 

Dr. R. K. Saksena of the Botany Department, 
Cniversity of Allahabad, carried on researches under 
the eminent eytologist, Professor A. Guilliermond, 
Director of the Sorbonnc Botanical Laboratory. 
He has recently been awarded the State Poetorate in 
Science with ‘Tm Honorable ” by the Cniversity of 
Pal is on Ixeehcrehcs Physiolngiqncs 1 cl t 'ijtolngiqnes 
Stir qnelgnes espeees tin genre Pylhinm \ 

It is an honour to him that his work has been 
accepted by Professor Molliard, Member do V fns- 
titut, for publication in Ilcrnc generate tfc Putin nipne. 

The I Vi i.i. Memorial Pilizk was awarded this year 
to Mr. Hrishikcshn Trivedi of the Physics Depart- 
ment, Allahabad Cniversity. 

it is awarded biennially on the best research 
work carried out in the Allahabad Cniversity both 
by students and teachers (excluding the senior ones) 
during the previous two years. 

The recipient of this year’s prize is also the 
asst, editor of the National Academy of Scien- 
ces, India. 
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A Note on the Somatic Mitosis of Crotalaria Juncca L 
A study of the root tip cells of Crotalaria juncea I,. was 
undertaken with a view to study the morphology and the 
diploid chromosome complement of the plant. On examina- 
tion of the preparations certain irregularities in the course of 
mitosis were observed. This note gives an account of such 
irregularities. 

During inetaphasc it has sometimes been observed that 
the nucleolus is caught in the centre of the spindle and 
divides equally or unequally into two distinct portions, or 



big. U>. 2, 400. 

bodily moves to one of the poles and then disappears in the 
cytoplasm. Similar behaviour of the nucleolus has been 
reported previously by brew and Bowen 1 in a number of 
plants, and recently by Banerji and Das* in Trichcsanth es 
dioica, Roxb. 


The anaphasic separation of the chromosomes is very 
sudden and all the chromosomes do not reach the poles .simul- 
taneously, hut laggards have been noted. The aggregation 
of the chromosomes into a compact mass is noted when all 
the chromosomes reach the poles. A cell plate is noted on 
the equatorial region of the spimlle and looks like a continu- 
ous film. 

In some nuclei it has been observed that the chromosomes 
oil reaching the poles do not aggregate together but remain 
somewhat isolated and lie in scattered groups (big.1), while 
in some again two definite groups are formed on the same 
pole, the grouping of the chromosomes on the other pole 
being normal (big. 2). Two distinct groups of the chro- 
mosomes on both the poles Iuinc been observed in some pre- 
parations (big 3). The fibres connecting the chromo- 
somes at this stage are somewhat irregularly arranged and it 
appears as if the original barrel-shaped spindle has been split 
by some mechanical pressure. But the homogeneity of the 
cytoplasm between the chromosome groups at each pole and 
in the surrounding area is against this supposition. 

It lias been observed that cells which have two chromosome 
groups at a pole during tin* telophase give rise to two nuclei 
at that pole. As a result each daughter cell contains one or 
two nuclei. In those cases where three chromosome groups 
are observed in the telophase three nuclei are formed. On 
completion of the division one daughter cell contains one and 
the other two nuclei (big. 4). Where four chromosome 
groups are formed by the splitting of each pole of the spindle 
into two parts, four nuclei are formed, each daughter cell 
containing two nuclei (bigs. 5 & (>). The nuclei of each 
daughter cell later fuse so that in all fully developed cells 
only one nucleus is present. 

Sixteen somatic chromosomes have been counted from 
polar views of equatorial plates. This is just twice the 
haploid number (S) reported previously by other workots. 

big. 7. X 2, 400. 

The form of the somatic chromosomes varies to a certain 
extent. An idiogramie representation shows that they form 
an ascending series from right to left, but their range of 
variation from pair to pair is not so wellmarkcd although 
that between the longest and the shortest pair is 1. 4 
microns. 
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Their linear measurements in microns from left to right 
are 3, 8, 3.4, 3.1 3.1 3.0, 2. (> and 2. 4. A single constriction is 
found in each of the chromosomes and is situated sub- 
terminally. 

Department of Hot any, 

Calcutta University. I. Rancrji. 

10. 1. 193h. K. K. Samal. 

1. Frew, 1C. P. and Rowen, R. II. — Quart Jour. A tier. 
Sc., pp. U.7-2IO. l')30. 

2. Hanerji, I. and I)as, M. C . — Cnir. Sc ., Ill pp. 
W-'IKS. I ‘>3 5, 


A Note on Pra&iola fluviaiilis (Sommerf) 

Arescli from India 

The Prasiolacme which are characterized by the pre- 
sence of unbranched filaments or cellular expanse containing 
an axile stellate ehloroplnst with a large central pyrenoid and 
a single nucleus in each cell are all included in a single 
genus bv Fritsch 1 , though Smith* recognizes 2 genera. 
These algae are widely distributed in various habitats. 
A number of the species are marine but some fresh water 
forms are also known. In spite of their varied distribution 
they have not been reported from India. During my recent 
visit to Simla I found Prasiohi flmriutilis (Sommerf) Arescli 
growing attached to rocks in a stream of waterflowing in the 
Catchment Area. A number of similar streams were present 
in that locality but this alga was not seen in any of them. 
Smith* writes “certain species of prasiola grow only where 
substrate is rich in nitrogen, as on rocks covered with the 
droppings of sea birds. Other species grow only in cold 
swiftly-flowing mountain streams”. In this case neither of 
these conditions was fulfilled. The stream which supplied 
water to the filters of the Simla water- works was not flowing 
swiftly, and the rocks, part of which were projecting much 
above the water-level, were clean. It was, however, noticed 
that the thalli growing attached to the rocks in the middle of 
the stream were the largest and closely crowded while the 
plants attached to the rocks near the banks c»f the stream 
were smaller in size and fewer in number. 

The largest expanded thallus measured 12.8 cm X2. 1 cm. 

A number of plants have been examined but reproduc- 
tive structures have not been observed. A detailed study 
of the type will soon be undertaken and it may ‘throw 
some light on the reproductive processes in this genus. The 
recent report by Yabe* regarding the occurrence of 
gametes of 2 sizes in P. japotiica Yatabe and its criticism 
by Fritsch 1 together with the uncertain systematic 
position of this family clearly indicate the necessity of a 
proper investigation of this genus. 

I am greatly indebted to the Secretary and the Health 
Officer, Municipal Committee, Simla for permitting me 


to visit the Catchment area, to Professor J.H. Mitter for 
providing the facility of going there and to Professor Fritsch 
for naming the species. 

Department of Botany, R. N. Tandon. 

University of Allahabad. 

(1) F. 1$. Fritsch— Structure and Reproduction of the 

Algae , 193S. 

(2) O. M. Smith— The freshwater Algae of the United 

States, 1935 

(3) Y. Yabe— ‘On the sexual reproduction of Prasiola 
ja jx>n ica Yatabe . ’ 

Sci. Rep. Tokyo Bunrika Daigaku, 1,39- 40- 1932 
quoted from (1). 


A Preliminary Note on the Floral Anatomy of 
some Ficoideae* 

The floral anatomy of Mollugo verticillata, M. hirla, 
M. spergula , Trianthema pentandra, T. monoyyna and 
Gi.sf.kia pharmaceoidca has been studied, and the following 
results have been obtained. 

A. Receptacle: In all the three Mollugo species and 
Gisekia, there is a complete vascular ring at the base of 
the receptacle. In Trianthema monogyna , although there 
is only a single ring of vascular tissue, the xylem is separated 
into numerous groups, but the phloem, even here, is con- 
tinuous. In T. pentandra a complete vascular ring is formed 
only just before the perianth traces are given out. 

B. Perianth : The vascular supply to the perianth in 
tht' three species of Mollugo is similar in all essentials. 
In. M. verticillata, ten traces. given out, of which 
five alternate ones go undivided to form the midribs of five 
perianth leaves, while each ot the rest divides usually into 
two branches which go into adjacent perianth members 
to form the marginal bundles. In Gisekia, it is almost 
similar. In Trianthema pentandra numerous traces pass 
for the perianth tube, and each perianth member later gets 
an unequal number of bundles, ranging from 4 to 11. In 
T. monogyna , the supply is more complicated. A broad 
vascular commissure joining two opposite sides of the vascular 
ring traverses the pitli. In its passage it forms a net-work 
of branches, and finally numerous small bundles are formed 
scattered within the pith. Some of these are the bundles 
of the perianth tube. The number of bundle received by 
the perianth members in Trianthema varies greatly. The 
difference in the vascular supply to the perianth in JVion- 
thema and the rest of the species is explained* by the 
difference in the conditions of the ovary. 

* Part of the work submitted by the author for his M. Sc. 
degree in 1933, and was done under the guidance of Prof. 
A. C. Joshi, to whom the author’s cordial thanks are due. 



March, 1936 


Letters to the Editor 


581 


C. Androecxum : In all the gettera, every stamen 
receives a single trace. In Af. Spergula, there are ten 
stamens and the vascular traces for them arise in two alter- 
nating sets of five which is worth noting. In. M. hirta , 
the staininal traces are fused for a short distance with the 
perianth traces, which indicates a remote relation with 
perigyny. 

1). Gynoecium: In Gisekia pharnaceoidcs the pistil 
is apocarpous. From the axial vascular cylinder, a trace 
is given off for each ovary. This bears two lateral branches, 
and these three supply the ovary wall. After this, a bundle 
enters the ventral wall of every ovary, and this supplies the 
single ovule. 

Iu Mollngo and Trianthema pentandrn we meet with 
syncarpous ovaries, and their anatomy also resembles, and 
is comparable with, that of Gisekia. Kuril carpellary leaf 
in Mollngo receives a trace which bears two lateral branches. 

The ovary of T. monogyna is unilocular and unicarpel- 
lary. The ovary wall receives an indefinite number of traces, 
with a large ventral trace which supplies the. ovules. My 
observations of the anatomy of the gynoocium coincide with 
those made by Joshi* in his paper upon the stylar canal in 
Angiosperms. 

Benares Hindu University, 

Pennies. V. S. Rao. 

February, 1935. 

1. Ann. Hot., //.V, 1931. 


On the Colouring Matters of Oroxylum indicum 

From the bark of Oroxylum indicum Naylor and Chap- 
lin 1 isolated a crystalline yellow substance, ‘oroxylin’, m.p. 
228 5 229° and described its behaviour towards certain rea- 
gents. Later on a detailed examination of ‘oroxyliu’ (m p. 
from 225°) was carried out by Naylor and Dyer* who assig- 
ned to it the formula C lf II l4 0 # . It was found to give a 
triacetyl derivative on acetylation and a dihromo-compound 
on bromination. Hydrolysis with aqueous alkali of various 
concentrations was stated to give ben/.aldchyde, benzoic] 
acid, phloroglucinol and phthalic acid. The latter/vas 


From an alcoholic extiact of the bark of the above plant 
wo have isolated, by a modification of Naylor and Dyer s 
method, crude flavours to the extent of 2*6%. From this we 
have been able to obtain so far three different fractions, A, R, 
and C. 

Fraction A formed brown-yellow prisms and melted at 
202 — 205°. This compound has been identified as baiealcin*. 

Fraction 11 (yellow needles from alcohol) had m.p. 229 — 
31°. It dissolved in cold alkali or ammonia with a stable 
deep yellow colour and was indifferent towards chloropcn- 
tamminecobalti chloride, showing the absence of -Oil 
groups in the ortho- or para-positions to one another. 
Hydrolysis with alkali yielded acetophenone and benzoic 
acid. Domethylation gave baiealcin (about 65%) ami chrys- 
in (about 35%). Fraction II is thus found to he a mixture 
of 6-mcthyl baiealcin and chrvsin. Analytical data of the 
sample are also in agreement with the above proportions of 
the flavoncs. 

Fraction C (long yellow prisms) had m.p. 220 223°. To- 
wauls alkali ami chloropentaniminecobaUiehloride it beha- 
ved in the same way as Fraction H. The analytical data 
were as follows : C = 68.16, 68.2 ; II = 4.2, 3.% ; OMo = 
070%, and these differed slightly from the calculated values 
for 6-mcthylbaicalein. Wo arc preparing larger quantities 
of this fraction with a view to purify it further. 

Quite recently Shah, Mehta and Wheeler have reported 
the isolation of pure oroxylin, m, p, 231-32°, from the root 
hark of Oroxylum indicum, and have established that their 
oroxylin is (Miiethylbaicalein. It may be noted however that 
the properties of pure oroxylin, its described by these authors, 
are not in entire agreement with those of our fractions, B 
and C. Wc however hope to compare our products with that 
of Shah et al as soon as we get a pure specimen! of oroxylin. 
In the meantime attempts are being made to synthesize oro- 
xylin (6 iuethylbaicalci») from iretol according to the scheme 
shown below. 

In conclusion wc oiler our most sincere thanks to Messrs. 
1 ton gal Chemical & Pharmaceutical Works Ltd., Calcutta, for 
kindly supplying an alcoholic extract of the hark. 

Chemistry Department, 

University College of Science, P. K. Bose. 

Calcutta. S. N. Bhattnchur yya. 

8. 2. 1936. 



Bz»0 + BzONa 


0 



OH CO 


also obtained by permanganate oxidation of 'oroxylin*. It 
should be noted however that, with the exception of 
benzoic acid, none of the other degradation products were 
properly identified. We have established that Naylor and 
Dyer’s ‘oroxylin’ is a mixture of at least three liydroxy- 
flavones. 


t Naylor and Chaplin, Pharrn . J., 20 % 257, 1890— 91, 

2 Naylor and Dyer, J. Cham. Soc., 954, 1901. - 

3 Shibata, lwata ami Nakamura, Acta Phytochim .. 

J, 105. 1923, 

4 Shah, Mehta and Wheeler, Curr. Sci. t k % 40b, 1935. 
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Synthesis of non-polymerized monocyclic Thioketones 
and their Derivatives. 

The various reactions of thiocamphor* led the author to 
the synthesis of non-polymerized monocyclic thioketones 
which are also expected to produce a number of interesting 
sulphur compounds. It has been possible to synthesize 
thiocyclohexanone, b. p. 75°/ 1 5 iti. m., thiocyclopetitanone, 
b. p. 86® - 8!S°/ 1 0 m. in., o-methyl thiocyclohexanone, b. p. 
95®/10 m. m. and thiomenthonc b. p, 215®-216 # /763 m. m., 
by passing a simultaneous current of dry hydrochloric acid 
and sulphuretted hydrogen through a solution of the corres- 
ponding ketones in perfectly dry alcohol. Along with these 
products, trithiocyclohexanonc, in. p. 101°, and trithiocyclo- 
pentanone, in. p. 99° have also been obtained identical with 
those of Fronun*, who could isolate only these two trithio- 
derivatives by the action of successive currents of hydro- 
chloric acid and sulphuretted hydrogen on cyclohexanone 
ami cyclopentanone respectively in alcoholic solutions. 

Thioinenthone appears to have been isolated by 
Speranski 8 by heating mciitlione with P,S B to 140° only a 
very small amount of which is obtained along with a large 
quantity of menthenc and Dimenthenc-inonosulphide. The 
monosulphide was also obtained by Fromm 4 , who however 
could not obtain the lion -polymerized derivative by the 
action of II,S on menthone. But the present author 
obtained, by his general method 1 , both thiomenthonc (50%) 
and diinenthcne-monosiilphide (30%) from menthone. 

These thioketones exhibit ‘thio-thiol’ tautonierism analo- 
gous to ‘keto-cnol’ transformation and their formula is 
illustrated by the typical tliioketone, thiocyclohexanone as 
shown below : 


The above constitutional formulae have been proved 
correct by the easy removal of CH.CO, and CH a groups by 
the action phenyl hydrazine, aniline, etc. even in cold. Acetyl 
thiocyclohexanone h. p. 85 a /10 in. m. and acetyl tliiocyclo- 
pentanone l>. p. 67°/8 m. m. and acetyl thiomenthone, h. p. 
120°- 122°/ 10 in. m. and S-methyl thiocyclohexanone b. p. 
55°/ 15 m. m. have been prepared. The acetyl derivatives 
with phenyl hydrazine in cold form acetyl phenyl hydrazine 
and phenyl by dragon es of corresponding thioketones with 
si in ul ta neons evolution of II, S while in the case of S-methyl 
thiocyclohexanone methyl mercaptan is evolved with forma- 
tion of cyclohexanone phenyl hydrazone. 

The kctonic behaviour of these thioketones is illustrated 
by their capacity to form phenyl hydrazones, semicarba- 
zones and oximes identical with those of the corresponding 
ketones. The author suggests the following formula (j 4) for 
diemthene-monosulphide for which three constitutional 
formulae have been suggested by Speranski* and the 
question has been left unsettled by the latter author. 




CH, CHt 


The pink colour of the freshly distilled thioketones is due 
to the presence of chromophoric C:S group, while the 
thioketones in the thiolic phase arc colourless, which is 
justified by the isolation of colourless S-acetyl and S-methyl 
derivatives of the thioketones which arc represented by the 
following formulae : 


CH. CH, 



CH* CH, 


The detailed description of these investigations will he 
published in due course in the Journal of the Indian Che- 
mical Society. 

My sincere thanks are due to Sir I\ C. Roy for his kind 
encouragements and also for the facilities of his laboratory. 

Sir T. N. Palit Laboratory, 

University College of Dines Chandra Sen. 

Science & Technology, 

Calcutta. 

5.2.36 

1. Sen , .7. Indian Chem . Soc., 12, 047 ; 1935. 

Ibid 12, 751 ; 1935. 

Sen, Science and Cui/TURK, /, 159, 1935. 

Ibid 1 , 435 ; 1935. 

2. Fromm, Ber. 60, 2090, 1927. 

3. Speranski C. I, 1746, 1907. 

4. Fromm, Ber, 41 , 3661, 1908, 
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The Mineral and Protein Values of some 
Indian Foodstuffs 

The researches of (in ha and eci-workers 1 indicate the 
urgency of obtaining information about the content of the 
physiologically ini])ortant elements, like calcium, iron and 
phosphorus, in common Indian foodstuffs. It has been sus- 
pected that the average dietary of the urban population in 
Bengal, apart from being partially deficient in certain 
vitamins and in proteins of high biological value, also lacks 


the aforesaid important minerals to some extent. This latter 
aspect of the nutritional question, as Guha 1 points out, has 
not apparently received tin* attention it deserves and lias 
undoubtedly much to do with the pre and post natal ill- 
health so common in Bengali women and also with the ill 
health of the new born. This is particulaily so with 
reference to iron. In this note in continuation of tlu* wotk 
of Guha, we are giving the values for protein, calcium, iron 
and phosphorus of a number of common Indian foodstulls 
in the table given below : 


Serial 

No. 

Bengali Names. 

Kuglish Names. 

* Botanical Names. 

Percentage ill the edible portions of fiesli foodstulls 

1. 

I'ul-kopi 

Cauli- (lower 

Brassiea oleracea, var. 

be 

0.0011 

Ca 

0 054 

1V>» 

0.150 

Protein 

2.42 

2. 

Mu la 

Radish 

Botrvtis 

Knphanus sativus 

0.00 18 

0.055 

0.059 

0.69 

3. 

Shalgom 

Turnip 

Brassiea campestris, 

0.000‘J 

0.075 

0 065 

0.02 

4. 

J hinge. 

Sponge gourd 

Var. 

futfa acutangnla 

0.0008 

0.024 

0.646 

0.19 

5. 

Sasa 

Cucumber 

Cucuinis ratisiu 

0.0006 

0 029 

0.252 

0 34 

6. 

Kakor 

- 

Momordica dioica 

0.0011 

0.043 

0.427 

1.02 

7. 

Vc-hchhe 

Bitter gourd 

Moiitonlica uuricata 

0.0034 

0.037 

1 336 

1.11 

8. 

Karalla 

(small) 

Bitter gourd 

Motuordica Chatantia 

0.0019 

0.033 

1.725 

1.06 

9. 

Matoishuti 

(large) 

Peas (Green) 

Pisum sativum 

0.0026 

0.036 

0 224 

6.42 

10. 

Begun 

Kgg fruit 

Solanum melon gena 

0.0006 

0 020 

0.776 

127 

11. 

IVjie 

Pap aw 

Carica papaya 

0.0013 

0.135 

1 290 

1.02 

12. 

Am rah 

-■ 

j Spondias tnangifera 

0 0016 

0 142 

0 784 

0.49 

13. 

Dhcnki-shak 

Peru 

I Nephrotliuin uiollich 

0.0026 

0.033 

0.476 

2.26 

14. 

Data 

; - 

Amarantus gangeticiis 

0.0013 

0.404 

0.197 

0.73 

15 

Chliini 

! Bengali bean 

| Dolichoslahlah 

0.0017 i 

0 085 

0.162 

2.67 

16. 

Trench bean 

Trench bean 

i Phaseolus vulgaris 

: 0.0013 

0.053 

0.563 

1.78 

17. 

Moelm 

Plantain Bower 

Spike of musa sapientum 

i 

| 0.0013 

l 0.032 

1 .605 

1.93 

18. 

Gole-aloo 

I Potato 

Solanum tuberosum 

0 00 It 

0.016 

1 0.148 

0.89 

19. 

Squash 

1 Squash 

I 

Cucurbita sp. j 

; 0 0013 

! 0 009 

1 0.037 | 

i 

0.63 

20. 

Gajar 

! Carrot 

Daucus carotn 1 

0 0072 

0.049 

0.208 

0 65 

21. 

Barbati 

String beau 

j Yigua catjang 

j 0.001 L 

0.060 

0.199 

3.64 

22. 

| Mishti-kumro 

Sweet gourd 

j Cucurbita maxima 

I 0 0012 

0.059 

! 0.096 

0.95 

23. 

j Chal-kumro 

j White gourd 

Be tiiicasacriapra 

0.0007 

0.045 

; 0.654 

033 

24. 

I Mishti-aloo 

1 

Sweet potato 

ipomoea patatas 

1 

1 

! 0.0055 

0.012 

| 0.168 

i 

| 

1.03 


Indian Institute for 
Medical Research, 
Calcutta. 
7.2.1930 


R. K. Chakravarty. 
J. C. Paul. 


1. Guha, Jour . Ind. Med. Ass., 4, d«S5, 1935. 
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Synthetic Study on the Structure of Azulene 

Two structural formulae have been suggested for the 
blue pigment which is associated with the high boiling frac- 
tions of certain volatile oils, (I) by Kremer 1 and (11) by 
Ruzicka and 1 laag •n-smit 1 as explaining many known facts 
concerning the substance. 

The hydrocarbon III h iviug a structure and arrangement 
of double bonds sim.lur to that in Kremer’ s formula has 
been prepared according to the following scheme. 



I 


H 3 c-c-cn, n 


HjC-C-CH, 


|! 



Ill 


Kthvl , I’-tetrahydroben/.ofitc is condensed with ethyl 
sodiocyanoacctnte, anil the resulting sodio-derivntive is 
allowed to react with ethyl bromoacetate when ethyl 1-carbc- 
llioxy cyclohexane -2- <-cva nosuccinate (b. p. 20-l°-20t>°/4 
mm ) is obtained. This on hydrolysis gives 1-carboxy cyclo- 
hexane 2 succinic acid (gummy). The etlnl ester (b. p.1 77 # - 
185°/7mm) of the above acid is cyelized with granulated 
sodium to yield (0:V.4 bicyclo) nonnn 2 one-.V. I dicarboxylate. 
(b. ]>. 188/Smiu.) This on hydrolysis gives the required koto- 
acid (m. p, 1 4b°, Semicarbazone in. p. 220°l'). Tnc corres- 
pomling keto-ester (b. p. 144°-I4 1/Sinni Semicarbazone. in. p. 
15^°C)is treated with methyliuaguesium iodide to yield a 
neutral product (1.vl°/4 mm) which on dehydrogenation 
with selenium furnishes III (in p. SI® yellow needles). 

Kxperiments on similar lines are in progress for the 
synthesis of the compound I given above. 

The details of the above work will be pul lished in the 
Journal of the Indian Chemical Society. 

My sincere thanks arc due to Professor I)r. 1\ C. Mitter 
for much encouragement and a ’.vice during the course of 
this work. 

Nripcndranalh Chattcrji. 

R. H. ('.hose Laboratories, 

University College of Science, 

Calcutta. 

11.2.31.. 


1. ./. Amer. Chem. Soc. 717, 1*124. 

2. Helv. Chim. Acta, /4, 1104. 


Pressure-Effect of Electrical Resistance of 
Metal at Low T emperatures 

The effect of pressure on the electrical resistance of a 
large number of metals has been experimentally investigated 
bv U. lusher 1 , and more extensively by P. \V. Bridgman*, at 
the temperature of solid carbon dioxide ( - 7S° C) and of 
liquid oxygen ( 184° C). They observe that with n very 
few exceptions (notably Pb), the pressure-coefficient of 
electrical resistance at very Imv temperature is in genernl 
niimeiieally greater than that at <>®C, for all orientations of 
the metal crystal. In a detailed paper to appear shortly 
elsewhere, the* pressure-coefficient at low temperature has 
been calculated by the present author on Bloch’s deformable 
ionic model of metal crystal. The purpose of the present note 
is to indicate briefly the outline of the method of calculation 
used and to report the results obtained which appear to be 
of some interest in the light of the observations made by 
Bridgman. 

Calculations : The specific electrical resistance 3 of metals 
on Bloch’s mode! at low temperatures is given by 



where B isa factor depending on the number of free electrons 
in the metal and a ratio of other quantities which may be 
taken as independent of pressure, T — tile absolute tempera- 
line, 0 = the Debye temperature of the metal, and J b stands 
for the integral 

■ h - sl. -m-.-) <-> 

o 

The pressure-coefficient of specific resistance at constant 
temperature can therefore be expressed as 

l / </» \ / '] i»»a H \ 

'j\ilp/T V 'V f p 



The change of electrical resistance with increase of pres- 
sure is therefore contributed by two causes: (1) a change 
in the Debye-frequency of metal; the Debye-frequency 
increases with increase of pressure causing a decrease of 
resistance of the metal, and (2) a change in the effective 
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number of conductivity electrons in the metal, which de- 
creases with increase of pressure causing an increase of the 
resistance. The two effects are thus mutually opposite to 
each other, hut the contribution from (1) is far greater than 
that from (2), and in fact, as will be shown below, (I) ex- 
plains fairly well the pressure coefficients in tin* majority of 
the cases observed. Neglecting therefore for the present 
the first factor in (.1), we obtain from (3) and (4) 

[tCWm - iC), 


Now expanding the functions F (.r) and D ( x ) for the 
low temperature approximation ( .*•„ between 2 to x ). and 
differentiating these with respect to T. we obtain after a 
little calculation, the entropy of the system 


, ( \:r { 


*T ' '( I .-i l V " + 7 + 


I 0 - “ ,U -'- 1 . 

L ./ fix, \ 


where j n -0 the upper limit of integration in (2). Now 
the term within the square bracket can be evaluated with 
the help of the transformation 

0 T 0 T or 


/’ fix 

/\t A fix 

1 x * 

.) (7P‘-”-iTa— r ; ) 

ef -1 ’ ‘ 

1 if -1 4 

0 

n 

n 


Differentiating (10) with respect to pressure p, ami using the 
wellknown thermodynamical relation 


and using the expansion (for x (i lying between 0 to 2) 
f • / ' 1 <U - 4- 

I 1(1 72 


Or;; O'l 

ressure variation of Dehye-b 

/ *> \ ii i 

VV rr • f,ixj 


we obtain the pressure variation of Debye-temperature 


... «i) 


and for higher values of x„ (between 2 to «= ) 

x 

F r'<ir ® , Iril 


where /> ^ ^ . the coefficient of thermal expansion, 

r at 

r,„ the specific beat per gramme, and d-tlie density of 
the metal. Here f 7 (x_) stands for the function 


r xDtx 

1 u e — I n - 1 


+ + 
H 


!./•;! 1 'Ixl 

" ~ // ‘ 

- xl 

r |.t' <■ " 

L V:; f i) j 

tj 1 

- I’ V 

It 1 

„■ ) • <-> 

+ -t > 

i - :! !. ! f 7 r 1 

+ 7: i 1 

being equal to 

* r " U »*ii 

//" Xfl H‘ l X(s 

tt .ri; 


, we proceed to a 


2l’KX. The factor cU t /d r { , is simply the integrand of (2). 

Now to calculate the factor _ f — , we proceed to a 

0 Ap 

rigorous quantum theoretical generalisation of a thermo- 
dynamic ll method first introduced bv ( .nincisen 4 . The 
total free energy of a system of oscillators forming the 
crystal-lattice of a metal (considering Debye’s model of 
elastic continuum) is given by 


Combining (12) with (5) we obtain immodiatelv 

1 / ihj \ /* I* T „ 1 1 

o \ tip Jr L (> '/r, J 


+ if (*;),*. 


null-point energy. 



f o \ 

( 0 

\ \ 

M 

f) 

- ( t 

)i (s) 


F(.r) = ///(!-«), I >■.,)= 


O ("> 


K\ ablation of the integral V s and its variation with x 0 shows 
that the factor within the sepia re bracket of (14) lies between 
2 to f» for all values of x 9 . The function (\(x 0 ) is also less 
than 1 at low temperatures. Kquatiou (H) therefore shows 
that the pressure-coefficient at low temperatures is in 
general very much greater than /)>„,//, which represents 
the order of magnitude of the coefficient at ()°(\ 

Discussion*. The pressure coefficient of resistance, of a 
number of metals at — 1K3°C calculated according to (14), are 
shown in the following table. The average pressure-coeffi- 
cients of these metals at this temperature up to a pressure- 
range of 7000 kg/cm* have been observed by Bridgman* 
and arc shown in the same table. A comparison between 
the observed and the calculated \alue ssliows that except for 
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Li, wli irii always behaves anomalously, the agreement is as 
satisfactory as can be expected. 

The pressure-coefficients at <)°C on Bloch’s model can 
also be calculated proceeding on exactly the same lines only 
different approximations for F(.c) and D(.v), and the integral 
in (b) should be used. We omit the details of such calcula- 
tions, but quote only the results in the last column. It will be 
noticed that almost in all cases the coefficient at-lS,i°C 
cornea out to be numerically greater than that at 0°C. 

The numerical values of the coefficients in both the cases 


are, however, in general seen to be slightly higher than the 
observed values. This difference may be ascribed to the 
elTect of decrease in the effective number of conductivity 
electrons with pressure. 

It is particularly interesting to point out that in the case 
of Pb, Bridgman has observed that the numerical value of 
the coefficient slightly diminishes at low temperatures com- 
pared to that at ()°C. The calculated results for Pb also 
show the same peculiarity. 


TABLK I. 

Pressure-coefficient of resistance of metals. 


Klcincnt 

0 

Li 

510 

Na 

202 

■ 

K 

120 

An 

175 

ak 

215 

Cu 

:no 

A1 

396 

Ni 

375 

Pb 

90 

Pd 

(230) 

Pt 

225 

Mo 

379 


Xn il./r. 

h fe.) 

I> . I0 12 

1 dy 

U dp 

ill — iS.T'(! 

1 do 
i> <h> 

ni o°e 

-/ -Ac,, 

f, md 

cult*. * 

ol)S. 

cull*. 

| ol)s. 

1*79 

02958 

9 281 

.... 


22 13 

-7-12 

3*49 

*6776 

17 50 

64 86 

- 

4159 

! 519 

3 72 

■9095 

45*18 

1L3-2 

- 

90-84 

i 663 

3-61 

-8289 

1-338 

3 86 

3 27 

3 436 

2 94 

3-43 

7278 

1528 

5-39 

409 

4 786 

3 45 

294 

•5794 

•764 

4036 

3 09 

3251 

1-88 

2‘45 

1 4416 

1364 

1096 

916 

7943 

4 28 

2-59 | 

4808 

! -7852 

5 585 

188 ? 

2213 

1 85 

3H ; 

9520 

5*105 

11-83 j 

1276 

12*71 

12 99 

3 35 

i 

•7395 j 

1106 

396 

282 

2 5L8 

2 13 

338 i 

•7362 

6622 

2 36 

2 34 

1932 

1 93 

256 

1 

•460 ! 

•5296 

3-97 

191 

1-458 

1-30 


Allahabad N. K. Saha. 

15. 1. 3b. 


1. U. P'isli or, ?a. f. Phys. Chcm. B, 8, 207 , 1930. 

2. P. W. Bridgman, Boc. Amer . Acad. 67/8, 305, 1932. 


3. II. Bethe, Handbuch der Physik, #4/2, p. 529. 

4. R. Griineisen, Handbuch der Physik , 10, 28, 1928 
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On the Raman Spectrum of Solid Carbon Disulphide 

The Raman spectrum of solid carbon disulphide at the 
temperature of liquid air has been experimentally investi- 
gated. The spectrogram is reproduced in Fig. 1 (a), and 
that due to liquid carbon disulphide at the room temperature 
is reproduced in Fig. 1 (1>) for comparison. Two important 
facts are observed from the comparison of the two spectro- 
grams. In the case of solid carbon disulphide at the tempera- 
ture of the liquid air, there is a sharp and intense new Raman 
line at bO cm -1 with a faint and sharp satellite at 80 mr 1 . 
Secondly, the satellite 048 cm— 1 of the principal Raman 
line 65(> cm— 1 is absent in the case of the solid, and also the 
line 050 cm— 1 is very sharp in this ease. 
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The absence of the satellite f>|S cm 1 at the low tempera- 
ture is in confirmation of the theoretical interpretation re- 
garding the origin of the line given by IMac/ek’. Applying 
in this ease the hypothesis that there is displacement of the 
tei ms and mixing up of the”pmper functions" when the terms 
arc so close together that the distance between them is of 
the order of magnitude of the coupling energy, which Fermi 
first applied to explain the tei in scheme of carbon dioxide. 
IMae/ek has shown that the satellite 0 IN cm— 1 is dm* to the 
transition from the state 01, to the state 0J, of the carbon 
disulphide molecule. The intensity of the satellite should, 
according to this hypothesis, depend on the population of the 
initial state 01 Since the energy value of this slate, accor- 
ding to IMae/ek, is about cm— 1 , the percentage of the 
molecules at this state is appreciable at the mom tempera- 
lure. At the temperature of liquid air, however, this percen- 
tage is negligible and therefore the satellite vanishes. 

As regards the origin of the new Raman line (»‘f cm— 1 and 
its satellite SO cm— 1 observed in the case of the solid eathou 
disulphide, it appears from the large intensity of the former 
line and from the sharpness of both the lines that they 
are probably not due to lattice oscillation but may be 
due to the oscillations of some complex polymerized 
molecule as has been suggested ill the ease of naphthalene 
by the present author*. Since the “wing” accompany- 
ing the Rayleigh line observed in the case of liquid 
carbon disulphide at the room temperature extends 
only up to about 40 cm— 1 , its intense portion being very 

17 
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near the Rayleigh line, it appears that the line •.') nir 1 
observed in the case of the solid has u«» ninncction with 
the “wing”. 

Investigations of the Raman spcctia of other similar and 
simple* substances at the tcmpt-raliuc of liquid air are in 
progress and these results will he discussed in a paper which 
will he published shortly in the Indian Journal of Thy sin*. 

The author’s thanks are due to Prof. I). M. ];< for his 
kind interest ill the work. 

S. C. Kirkar 

Talk laboratory of IMiysies, 

University College of Science, 

Calcutta. 

17 . 2 . 
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On Paramagnetism Independent of Temperature 

The problem of the origin of constant paramagnetism in 
substances like KMn<) 4 , K,Cr a <> 7 , V 5 ( ). etc. has uptil now re- 
ceived no satisfactory solution at t he hands of phvshists, and 
probably, such solution will not be foi thcomiug la fore we get 
a thorough knowledge of the cnoigv states of such poly 
atomic moVculcs. It has been suggested b\ some that this 
constant paramagnetism has its oiigiu in the high ficqucncv 
elements of the moment uialrix, while othcis maintain that 
it is due to a polarization of the maguetogeuetie atom. 
When a quantitative theory is woiked out it may appear 
that there is no lundanienlal dillctcnec between the two 
interpretations. Ill the mean time more detailed investiga- 
tions on the substances may help to llnow light on the solu- 
tion of the problem. 

With this end ill view we have undertaken a study of the 
the! mo magnetic properties of substances which belong to 
this class of compounds. Our study reveals that : 

(1) The atomic susceptibility {/ \ ) of the magnetogetie- 
tie atom is not a constant. It appears getietalh that Xa 
is lower for more ciicigctic bindings and higher for tin* 
weaker ones. 

(2) /A depends on the interatomic field as is illustrated 
bv the difference ill values of for the amoiphnus and 
crystalline varieties of V,O fc 

Amorphous \V>&. Xa = -W'5. 10’ h 

Crystalline Y t O s , Xa = 37 (». 10 ' 

(a) In the iron family of elements the saturated oxides 
or their salts give Xa values which gradually increase with 
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increase in the atomic number (/), or the number of elec- 
trons (N) in the 3d shell. This relation between Xa and 7. or 
N for elements Sc (21) to Mn (25) may be compared with 
the relation between the apparent Bohr magneton number 
( l l n ) for only spin values and N. This is shown in the table 
below. 


Tahjj{ I. 


Klement 

7 

N 

y.A .to* 

Ion 

N 

/'» 

Sc 

21 

1 

.57 

Sc 1 , Ti\ V 4 

1 

1.73 

Ti 

22 

2 

1.45 

Ti\ V» 

2 

2.K3 

V 

23 

3 

3.95 

V\ Cr 3 , Mn 4 

3 

3.87 

Cr 

24 

4 

4.73 

Cr 1 , Mn* 

4 

4.90 

Mn 

25 

.5 

5.80 

Mn*. Fe" 

5 

5.9 2 


(The above values of Xa are not corrected for the diamag- 
netism of the atom itself.) 

This dependence of Xa on N in a manner analogous to 
that of f<n on N leads one to believe that both Xa and 
have a related oiigiu, 

(1) The thermal behaviour shows that the observed 
paramagnetic susceptibility generally decreases slightly with 
temperature, and has a mean negative thermal coefficient 
5- 8.1(r* for Tit), & VjOj between 25°C and 500° 0, though 
the rate of change is not uniform. K 1 Cr,(), has, however, a 
larger coefficient of opposite sign 6.10 4 between room tem- 
perature and its melting point (3% # C). The susceptibility 
increases with temperature upto about 260° C, when there is 
a slight drop, beyond which it again rises till it encounters 
a droj) again at the melting point. Beyond this there is 
again a rise. The first drop at 260°C may be associated with 
tin* change, at about that temperature, of the material from 
the X, to the ft variety. 

Compounds like K 4 Fe (CN) 6 , K 4 TiF„, which are diamag- 
netic, show T an increase in diamagnetism, and hence a 
decrease with temperature in the so-called constant para- 
magnetism of the atom. 

A detailed paper is soon to appear in the Indian Journal 
o f Phi/ air a. 
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The Pre-Aryan Origin of S'iva 

It has been suspected that the origin of the S'iva cult and 
the phallie worship must be ascribed to the non-Aryans. 
But so long there was no proof to lend force to this 
conjecture. Indeed, Hopkins pointed out that phallic wor- 
ship is not a special feature of the present aboriginal tribes 
of India. 


The discoveries at Mohenjo-daro have definitely proved 
the existence of S'iva and phallic worship among the authors 
of the Indus Civilization. Of several seals depicting the 
god, the most important one represents S'iva as Yogindra 
and Pas'upati. The figure has also got a trident, or more 
probably, horns over its head, sharing this characteristic 
with the ancient divine and royal figures of the Near 
Hast. Dr. Mack ay in his excellent monograph on the Indus 
Civilization says that the horned deity was introduced in 
India by the Indus Valley people and disappeared again 
with them. This, however, is not a fact. The horns recur 
in some South— Indian images of S'iva produced during 
the Pallava rule. The horn and the crescent moon aer 
mutually connected in other countries, and it is therefore 
in the horns of the Mohenjo-daro S'iva that we must 
seek the origin of the candra-kala decorating the head 
of the classical S'iva. 

The above Mohenjo-daro seal almost certainly depicts 
S'iva as urdhvaiinga. Though this is a traditional cliarac- 
teiistic of S'iva, nn examination of the S'iipns'astras shows 
that the texts do not lay this down as a compulsory 
trait of the god. Turning to archaeological evidence we 
find that all the S'iva images of Bengal have this charac- 
teristic, and tlmt it is only sporadically and rarely found 
in other provinces, the bakulis'a images excepted. 

These are several ways in which the identification of 
the Vedic Rudra and the Mohenjo-daro prototype of S'iva 
might have taken place. The thunder-holt is regarded 
as a piece of stone all over the Old World. It maybe the 
similarity of the thunder stone (the weapon of Rudra) and 
the phallic-stone (the emblem of S'iva) that may have led 
to the identification. Again, both the gods were pas' u pa tin 
and the Mohenjo-daro god might have been regarded as 
red and lustrous like the Vedic Rudra. 

A detailed treatment of the subject will appear in 
Indian Culture 
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Representation of Mysore in the Council of the 
Indian Institute of Science, Bangalore 

According to the present regulations, the Government 
of His Highness the Maharajah of Mysore nominates two 
representatives to the Council. In addition to that, the 
Mysore University is a member of the constituency of the 
South-ludian universities (Andhra, Madras, Annamalai, and 
Hyderabad), and there is thus the chance of a third Mysorean 
being elected to the council. (As a matter of fact for the 
last two occasions, a representative of the University of 
Mysore is being elected by the South-Indian constituency 
to the Council. This gives over representation to Mvsore, 
particularly as the present Director has, as our informa- 
tion goes, identified himself almost completely with the 
interests of Mysore. Our information is that this solid 
Mysorean block of four always votes en bine , and in many 
important matters, particularly concerning appointment, 


they were aide to carry their own points. This is not 
desirable as the Institute is an All-ludia body, and equal 
chances should he given to people from all parts of India. 
We might mention that we are not alone in our opposition 
to the over-representation of Mysore. The special committee 
of 1021 remarked (p. 11): “It will be noted that the 
Central Government and the Government of His Highness 
the Maharajah of Mysore would, under this scheme, each 
appoint two nominees ; it may be expected that one of 
the latter tw'O would he a nominee of the University of 
Mysore, and for that reason, no further representation of 
this (Mysore) University is suggested." 

We are entirely in agreement with this view, and hope 
that the present Reviewing Committee would carefully 
consider this point. 

K. K. 1,. 
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effective Oral Therapy in Diabetics Mellitus 


Since a long time, it was vaguely known to 
the physiologists that pancreas was somehow 
intimately associated with the metabolism of 
carbohydrates. Hut in l.xsq Yon Mering and 
Minkowski demonstrated that animals whose 
pancreas has been removed, showed symptoms 
almost exactly like those of human subjects 
suffering from Diabetes Mellitus. Later on, it 
was found out, through further work, that cer- 
tain specialised cells in the pancreas called 
‘islands of Langerhans’ were chiefly concerned 
with carbohydrate metabolism. 

Numerous futile attempts have since been 
made to isolate an extract from the pancreas 
which might prove of use in this metabolic dis- 
order. In 1020 Hauling prepared an extract of 
the ‘islands of Langerhans’ free from the acinar 
elements of the pancreas and with this he suc- 
ceeded in keeping depancreatised ( without a 
pancreas ) dogs alive and well. Later on, in 
1921-22 he and his colleagues at the University 
of Toronto, successfully prepared an alcoholic 
extract of the above mentioned specialised 
structure of the pancreas ( ‘islands of Langer- 
hans’ ) with the same properties and found that 
it reduced the blood sugar in a diabetic boy. 

Though not yet exactly worked out in the 
pure form, Abed succeeded in extracting out a 
crystalline product for which he suggested a 
probable formula C.ir, IL,y O l , N n S.3 Hj#0. 
This substance which is Insulin in a more or 
less pure form, is protein like in nature. It is 
stable in solutions of pll, to pi 1 7 , beyond these 
limits it appears to be destroyed. 

Now, it appears primarily, that the action of 
Insulin is not so much to change the tissues so 
that they can utilise the dextrose but to change 
dextrose so that the tissues of a diabetic can 
use it to his advantage. In diabetes the in- 
sufficient natural supply of Insulin from the. 
changed ‘islands of Langerhans’ is replenished 
when proper doses of Insulin are given by injec- 
tion. Thus by preventing the damaged islands 
from being drawn up to exert their utmost 
degree and thus get fatigued unduly, the injec- 
ted Insulin may also suitably serve by bringing 
about a rest of those glands presiding over the 
metabolism of carbohydrates. According to 
some this rest to the ‘islands of Langerhans’ 
afforded by the injection of Insulin might im- 
prove their natural power to produce, later on, 
its own Insulin. Indirectly, as the satisfactory 
combustion of dextrose appears essential for 
the proper utilisation and burning of the accu- 
mulation of the ketone (Diasectic Acid, Acetone 
etc. ) bodies in the system, and consequently 
prevent diabetic ketosis and coma. 


In the diabetic subject, the injection of Insu- 
lin is followed by a rapid fall in the sugar of 
the blood, the disappearance of the glucose and 
acetone bodies from the urine and a general all- 
round improvement is noticed in the patient. 
There is an increase in the body weight and 
also in physical strength. The polyuria lessens, 
the tlirist diminishes, and the nutrition of the 
skin and hair etc. also improve. The patient 
who was gloomy and dejected before treatment 
feels more cheerful, alert, and hopeful. 

Hut, under all circumstances Insulin has got 
to he given by injection and that every few 
hours, because after a dose of 'Insulin, it is uti- 
lised by the tissues, and then the symptoms of 
Diabetes slowly return. Hence, in order to 
maintain, the normal conditions a new injection 
is necessary at least twice daily if not every 
few hours. 

I 11 the domain of surgery, in the diabetic 
subject, and in the treatment of complications 
of Diabetes which are varied and numerous, the 
injections of Insulin have proved of inestimable 
value. Formerly in pre-insulin days these con- 
ditions used to prove invariably fatal. Hut, 
now-a-davs timely administration of Insulin 
saves most of them. 

Numerous fruitless efforts were made in 
various parts of the world to prepare an effec- 
tive Insulin preparation which could control 
Diabetes when exihibited orally. Insulin in 
these solutions is precipitated and rendered 
mostly inactive when in alkaline and acid 
medium. Given orally, Insulin is rendered in- 
active by the trypsin and i;. destroyed by the 
acid of the gastric juice. Hut the phosphotungs- 
tate of Insulin sold under tin* commercial name 
of “ORA LIN” has been found quite effective in 
oral administration and acts exactly like Insulin 
given by injection as will appear from the 
following, quoted from the British Medical 
Journal No. 3o49,Sat. 13-12-30, pp. 1002-1003. 

“At a meeting of the Section of Surgery of 
Royal Society of Medicine on December 3rd. 
with Mr. C. II. Fagge in the chair, Professor 
G. JC. Gask opened a discussion on Surgery in 
Diabetes. 

* * * * 

» 

Dr. O. Leyton mentioned the recent expe- 
riments of Harendra Nath Mukherjee, who had , 
found it possible to produce hypoglychaemia 
with Phosphotungstate of Insulin given by 
mouth, and whose results he had been able to 
confirm at the London Hospital. 

In Surgical cases where injections were 
resented by the patient, this might offer a good 
method of controlling Diabetes ” 
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